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Xeroderma pigmentosum, although pri- 

marily a disease of the skin and mucous 
membranes,! is frequently marked by 
ocular complications. Thus far, reports 
on about 460 cases have appeared in the 
literature. The lesions represent an ab- 
normal reaction to light and are poten- 
tially cancerous. They tend to occur in 
the offspring of consanguineous mar- 
riages, being transmitted in the germ 
plasm as a recessive character, without 
sex linkage.” 

The pathogenetic factor is considered 
to be a reaction of the surface epithelium 
to an abnormal organic or chemical dis- 
turbance within the body. The precipitat- 
ing agent is almost always sunlight of 
specific wave lengths.* Photodynamic 
substances, such as porphyrin, do not 
play a role in the etiology,‘ nor is there 
any convincing proof of a trophoneuritic, 
or endocrine dysfunction. 

Characteristically, the patients seem to 
have normal skins at birth. Following 
the first exposure to sunlight, which 
usually occurs before the second year, an 
acute erythema develops which differs 
from ordinary sunburn only in that it 
requires less sunlight to be induced and 
a longer time to disappear. This is fol- 


*From the Institute of Ophthalmology of 
the Presbyterian Hospital and The Memorial 
Hospital for the Treatment of Cancer and 
Allied Diseases, New York. 
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lowed by a diffuse pigmentation resem- 
bling freckles, of irregular outline and 
varying degrees of intensity. These tend 
to disappear during the winter and to re- 
appear in the summer, but eventually they 
become permanent and more deeply pig- 
mented. The skin becomes dry and scaly, 
with atrophic areas between the brown 
islands, bordered by small stellate telan- 
giectases. Later multiple verrucae develop 
on the pigmented maculae which may 
fuse but rarely attain great size. These 
ulcerate, fungate, and take on active 
malignant characteristics. The malady 
reaches its height between the sixth and 
seventh years of life, and death usually 
occurs before the twenty-first year from 
inanition, hemorrhage, or meningitis fol- 
lowing deep ulceration of the orbital or 
riasal cavities. A few patients have sur- 
vived to adult life. 

Evidences of involvement of other or- 
gans than the eyes, nose, and skin do not 
occur with regularity. The blood and 
urine are usually normal, but there may 
be a slight secondary anemia. Arterio- 
sclerotic changes have been noted in 
some of the patients. Regional lymph 
glands may show metastases of the skin 
carcinomas. 

Histologically, in the initial erythema- 
tous stage there are dilation of the super- 
ficial blood vessels, hemorrhagic exudate, 
and slight endovasculitis. The freckles 
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are formed by the deposition of brown 
granules within the cells of the basal 
layer of the epithelium.> The atrophy 
involves the epidermis and corium with 
its appendages, and here there is usually 
no pigment. The elastic tissue appears to 
be increased. According to Montgomery 
and Reuter,* the skin in the nontumorous 
areas presents a distinctive picture which 
is diagnostic. There is a relative as well 
as an absolute hyperkeratosis, a varying 
degree of atrophy of the prickle-cell layer, 
and irregular prolongation and narrow- 
ing of the rete ridges. ; 

The growths are usually epitheliomas 
of various types. They rarely extend 
below the corium and are not different 
from similar cancers unassociated with 
xeroderma pigmentosum. 

The earliest evidence of ocular involve- 
ment is frequently found on the lower 
eyelids. All four stages of the disease 
are represented; namely, erythema, pig- 
mentation, atrophy, and _ malignant 
change. Verrucae appear in the pig- 
mented areas, and carcinomas may de- 
velop in them. In the atrophy of the lid 
there occur an epilation of the cilia, and 
entropion® or an ectropion,’ and finally 
a disappearance of the entire lid, giving 
rise to exposure of the eye and its se- 
quelae. The palpebral conjunctiva is in- 
vaded by cutaneous epithelium, forming 
an irregular line that is described as a 
“cutaneo-mucous border.” The cul-de-sac 
becomes shallow or obliterated, and a 
marked shrinkage of the lids takes place.® 
Symblepharon and ankyloblepharon are 
common, The bulbar conjunctiva becomes 
dry, rough, and hyperemic, and is often 
the site of tumor, pigment flecks, and 
areas resembling phlyctens, pingueculae, 
and pseudopterygia.? These result in 


photophobia, blepharospasm, _ tearing, 
pain, and a sero- or mucopurulent dis- 
charge. 


Drying of the cornea also occurs, as 
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well as edema, cellular invasion, Vascular. 
ization, and even ulceration With per- 
foration. Most of these latter changes 
are due to corneal exposure from atrophy 
of the lower lid. ,; 

Viallefont’ cites cases which resemble 
trachoma, with pannus and epithelioid 
nodules. Iritis may occur secondary to 
the corneal ulceration. Iris atrophy anj 
abnormal iris pigmentation have been re- 
ported. Brown spots are also occasionally 
seen in the sclera. The crystalline lens 
and the other structures of the eye are 
seldom involved. 

Four cases illustrating the eye com- 
plications are reported as follows: 


CASE REPORTS 


Case 1.* The patient, E. W. (figs, 
1, 2, 3, 4), was born in October, 1909. 
Her parents were first cousins. At the 
age of two she was taken to a resort and 
received a severe sunburn. This persisted 
as a prolonged erythema of the lids, face, 
neck, upper chest, hands, arms, and legs, 
It was replaced after some time by a 
profuse freckling which gradually dark- 
ened and eventually spread over the en- 
tire body. The skin became dry and 
scaly. 

At six years of age, multiple nodules, 
some brown and others black, had ap- 
peared over the lower eyelids, forehead, 
cheeks, nose, chin, and around the mouth. 
X-ray and radium treatments were ad- 
ministered from time to time. At 10 years 
of age (fig. 2) there were irregular areas 
of atrophy and leukoderma between the 
nodules, which areas were particularly 
marked over the eyelids and nose. Some 
of these represented contraction scarring 
due to removal of the lesions by irradia- 


* The general aspects of cases indicated with 
an asterisk were reported by Copeland, M. M, 
and Martin, H. E., in the Amer, Jour. Cancer, 
1932, v. 16, Nov., no. 6. 
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ion, As the years passed, the lower lids 
disappeared. The cartilaginous portion of 
the nose became obliterated and the lip 
outlines destroyed. 

In the latter part of 1929, an exposure 
keratitis developed in the lower third of 
the cornea of the right eye, which por- 
tion became the site of an ulcer, On Janu- 
ary 9, 1930, a plastic repair of the right 
lower lid was attempted but the graft did 
not take. On February 6, 1930, the ulcer 
perforated and the iris prolapsed, leaving 
an anterior leukoma. An optical iridec- 
tomy was performed on November 24, 
1931. The ulcer recurred, and within six 
months a fungating tumor appeared in its 
base. The mass enlarged to cover the 
lower two-thirds of the corneal surface 
(fig. 1). Simple enucleation of the eye 
was performed on February 16, 1932. 

In 1931 and 1932 the patient came to 
the Medical Department of Vanderbilt 
Clinic, New York, complaining of fa- 
tigue. A small adenoma of the thyroid 


Fig. 1 (Reese and Wilber). The lower lid 
has completely disappeared, and as a result an 
exposure ulcer of the cornea has developed. 
A fungating epithelioma is now present (Feb- 
ruary, 1932) over the site of the ulcer. The 
characteristic lesions of the skin are shown. 
Case 1, 
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Fig. 2 (Reese and Wilber). The appearance 
of the left eye in October, 1919. There is be- 
ginning atrophy of the lower lid with loss of 
cilia. Besides the usual pigmented lesions of the 
skin, there is one of the bulbar conjunctiva. 


Case 1. 


was found. The basal metabolic rate was 
minus 25. With thyroid medication she 
improved, and the basal metabolic rate 
increased to minus 5. 

The patient was not seen again until 
August, 1939, when she was found to be 
in good general health. Her only effort 
to protect her skin and eyes consisted of 
wearing a heavy make-up and dark 
glasses. Verrucae had continued to ap- 
pear over the face and hands, and they 
had been removed on various occasions 
by X ray and radium. Her nose had been 
repaired by plastic surgery. She was en- 
tering an early menopause. 

Family history. No stigmata of the 
patient’s disease were found in any mem- 
ber of the family as far as could be 
determined. The mother and father and 
three siblings were living and well. 

Physical examination. The patient was 
a small, undernourished woman, aged 30 
years. Her hair was coarse, lusterless, 
and brittle. The skin was dark, dry, and 
rough, and was studded with many brown 
maculae, nodules, and irregular areas of 
atrophy. Her face was covered with fine 
hair. The lips were dry and cracked, 
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and the muco-cutaneous border irregular. 
The membranes of the mouth were nor- 
mal. The teeth were in good condition. 
The neck revealed a normal thyroid 
gland, the adenoma described in 1931 be- 
ing no longer present. The heart and 


Fig. 3 (Reese and Wilber). The 
appearance of the left eye in April, 
1935. The lower lid shows further 
atrophy and complete loss of cilia. 
There is a symblepharon present. The 
eyeball is congested and the cornea 
shows changes from exposure due to 
loss of the lower lid. Case 1. 


lungs were normal. The liver was pal- 
pable two centimeters below the costal 
margin. 

Right eye. The patient wore a pros- 
thesis. There was no lower lid, but the 
upper lid was normal. 

Left eye (fig. 3). Visual acuity was 
20/40 plus 2 and Jaeger 1. A pigmented 
tumor measuring 3 by 3 mm. occupied 
the mid-portion of the upper lid margin. 
The outer third of the lower lid was ad- 
herent to the globe in its inferior tem- 
poral quadrant. From this attachment 
there was a pseudopterygium ending on 
the limbus in a small gray nodule. The 
bulbar conjunctiva was deeply injected 
and produced a mucoid discharge. The 
sclera was splashed with small brown 
flecks. A bandlike opacity, 0.5 mm. wide, 
extended across the lower part of the 


cornea, The lens, retina, choroid, anq 
optic nerve were normal. 

Laboratory findings. The Wasserman 

test was negative. The urinalysis revealed 
no albumin, sugar, or casts. In a 24-hoy, 
specimen there was no melanin, and less 
than 75 micrograms of uroporphyrin, 
Examination of the blood showed the 
following components: hemoglobin, 116 
gm., or 80 percent; erythrocytes 
4,900,000; white blood cells, 5,500 with 
polymorphonuclear neutrophiles 53 per. 
cent, lymphocytes 40 percent, monocytes 
4 percent, eosinophiles 1 percent, baso- 
philes 1 percent. There was slight achro- 
mia and anisocytosis of the red cells. 
Bleeding time was one minute, coagula- 
tion time two minutes. Sedimentation 
rate was 8 mm. in one-half hour, 22 mm, 
in one hour. 

The blood-chemistry studies showed: 
protein, 7.2 percent with albumin 47 
percent, and globulin 2.5 percent; non- 
protein nitrogen, 20 mg. percent ; calcium, 
9.7 mg. percent; inorganic phosphorus, 
3.7 mg. percent ; phosphatase, 1.9 Bodan- 
sky units percent; serum CO, content, 
59.3 vol. percent or 25.1 meq.; chloride 
(as NaCl), 601 mg. percent or 102 meq.; 
sodium, 138 meq.; glucose, 98 mg. per- 
cent. 

Chest X-ray films in 1931 showed the 
lung fields to be clear and the cardiac 
contour normal. The electrocardiogram 
was normal. 

A biopsy in 1932 from one of the 
brown nodules on the face revealed it to 
be a basal-cell carcinoma. It was sharply 
demarcated, of a slowly growing charac- 
ter with few mitotic figures, and sur- 
rounded by round-cell infiltration. The 
adjacent skin showed flattening of the 
papillae. 

A description of the enucleated eye 
(fig. 4) follows: 

Over the lower half of the corneal 
surface there was an epithelial growth 
replacing the anterior half to two thirds 
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of the corneal stroma. The tumor was 
growing in a structureless fashion with 
no limiting basal layer. Tongues of this 
epithelial growth ramified deeply through- 
out the underlying corneal stroma. A few 
mitotic figures were noted, and in places 
the tumor nuclei were arranged in giant- 
cell formation. There were several areas 
of epithelial pearls. Around the margin 
of the lesion was a rather marked reac- 
tion of lymphocytes. No pigment was seen 
in any of the tumor cells. The basal layer 
of the limbal epithelium adjacent to the 
tumor contained pigment. The distribu- 
tion was rather irregular and in some 
cells it was quite dense. The conjunctiva 
of the opposite limbus also contained pig- 
ment. This was located mostly in the 
basal cells but to some extent throughout 
all the conjunctival cells. No pigment was 
noted in the corneal epithelium. At the 
limbus below there were two folds of the 
conjunctiva with marked edema of the 
subconjunctival tissue. 

Below, the iris was adherent to the 
posterior surface of the cornea. The ad- 
jacent corneal stroma was diffusely in- 
filtrated with lymphocytes and contained 
blood vessels. Descemet’s membrane over 
this adherent area was in folds. The fil- 
tration angle was closed. Above, there 
was an operative incision at the limbus 
to which the iris adhered. The line of 
incision was outlined by impregnated pig- 
ment granules. The filtration angle was 
closed. The iris stroma was densely pig- 
mented. There was a considerable number 
of pigmented cells, mostly irregularly 
round, in addition to the usual branching 
melanoblasts of the stroma. These irreg- 
ularly round pigment-containing cells 


seemed for the most part to be the ordinary 
clump cells and some were phagocytes 
containing pigment. The pigment epithe- 
lial cells did not seem to be remarkable. 
They had a tendency to be separated 
from the underlying dilator muscle layer. 

Densely pigmented melanoblasts ac- 
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companied the blood vessels and Nerves 
through the usual emissaries. Melano- 
blasts also extended for some distance 
into the inner layers of the sclera, and 
around the posterior pole these melano. 
blasts extended throughout the entire 
thickness of the sclera. 

_The uvea in general showed a dense 
pigment content of its melanoblasts, The 
pigmentation was about as dense as one 
would expect in a Negro eye. In addi- 
tion, there was a tendency in the choroid 
for these densely pigmented melanoblasts 
to group themselves into localized areas 
forming what seemed to be equivalent to 
small, benign melanomas. In the average 
section there would be three to four such 
groupings. The pigment epithelium in 
general did not seem to be remarkable, 

The optic nerve and retina were not 
remarkable, 

Summary. Resulting from the disap- 
pearance of the lower lid there was an 
exposure ulcer of the cornea with per- 
foration and incarceration of the iris, 
At the site of the corneal ulcer there 
developed a squamous-cell epithelioma. 

Case 2 (fig. 5). M. D., a girl, aged five 
years, was admitted to St. Luke’s Hos- 
pital, New York, on May 28, 1922. Un- 
fortunately, because of language difficulty 
no history was obtained. 

No similar disease was known to have 
occurred in the parents or their relatives. 
Furthermore, the parents were not of 
consanguineous origin. The patient was 
the second of six children in the family. 
The first and third siblings were of 
blonde complexion, and the fourth bru- 
nette; they were living and well and 
showed no evidence of sensitivity to light. 
The patient was brunette as were the fifth 
and sixth children. The latter two also 
developed xeroderma pigmentosum and 
are described in cases 3 and 4 of this 
report. 

Physical examination. The nose of the 
patient was almost completely covered 
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with an ulceration greatly resembling 
rodent ulcer, and on the upper lip there 
was a sessile nodule about the size of a 
chestnut which was quite firm and solid 
and had a thick scab covering its surface. 
Both lower lids, particularly over the 


‘aner half, showed a disappearance of the 


lid margin. 

X-ray films of the skull, projected lat- 
erally, showed no involvement of the 
hones of the face; films of the chest 
revealed no secondary new-growth in the 
lungs. 

On June 3, 1922, a small piece of tissue 
was excised from the ulceration on the 
bridge of the nose and also from the 
margin of the nodule on the upper lip. 


The microscopic diagnosis was xeroderma 
pigmentosum with questionable epithe- 
liomatous areas on the nose and chin, 
The patient remained in the Hospital 
until July 14, 1922, during which time 


the temperature was essentially normal 
with the exception of three peaks: June 
8th, 101.2°, June 12th, 102.4°, and June 
18th and 19th, 102.4°, and 1 degree above 
normal for the week following the op- 
eration. The pulse ranged from 82 to 
120 and respiration from 20 to 30. The 
urinalyses were essentially negative. Ra- 
dium (dose not specified) was applied to 
the lesion on the left cheek and right 
upper lip, and the patient was discharged 
to return in two weeks for another treat- 
ment. She did not return and it was 
learned that she died at the age of seven 
years. 

Case 3 (fig. 6). J. D., a girl, aged four 
years, was admitted to the Babies Hos- 
pital, New York, on October 26, 1927, 
with the history that since the age of six 
months there had been progressive freck- 
ling, pigmentation, and roughening of the 
skin of the face. One month before entry 
several small masses appeared on both 
lower eyelids and had gradually increased 
in size, were itchy, and occasionally bled. 
The patient was a younger sister of 
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M. D., described in case 2 of this report. 


Physical examination. The face, lips, 


ears, and scalp were covered by irregular 
areas of pigmentation, with keratoses 
and atrophy of the skin. The extensor 


Fig. 5 (Reese and Wilber). The lower lids 
show atrophy and the skin the usual lesions 
together with two large fungating epitheliomas. 
Case 2. 


surfaces of the arms were also pigmented, 
and the legs were reddened. The right 
lower lid, especially over the outer three 
fourths had almost completely disap- 
peared. There were three localized 


areas of cornification at the skin margin, 
measuring 2 to 3 mm. in diameter. Cicat- 
rization of the adjacent skin had led to 
ectropion of what remained of the lid. 
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There was congestion of the bulbar con- 
junctiva temporally and below due to ex- 
posure. The left lower-lid margin showed 
atrophy, especially over the outer three 
fourths, but to a much lesser extent than 
was evidenced by the right lower lid. The 
skin of the lids and face showed the usual 
changes. A purulent conjunctivitis was 


present. The superficial lymph nodes were 
all somewhat enlarged. 

Laboratory findings. The red cell count 
was 4 million. with 60 percent hemo- 
globin. The white blood cell count was 
normal. Red-cell fragility and the bleed- 
ing and clotting times were normal. The 
blood glucose, nonprotein nitrogen, cal- 
cium, phosphorus, creatinine, uric acid, 
chloride, and cholesterol were normal. 
The plasma proteins were slightly re- 
duced, 5.42 percent, with a normal albu- 
min/globulin ratio. The Van den Bergh 
reaction of the serum was normal. Sero- 
logic tests for syphilis were negative. 
X-ray examinations of the wrists and 
lower extremities revealed no abnormali- 
ties. 

When the patient was seen in Septem- 
ber, 1929, there had been only slight pro- 
gression of the lesions. By October, 1930, 
however, there was a marked increase in 
pigmentation, and numerous small areas 
of scarring were present about the lids 
and nose, producing some deformity. 
There were bleeding points about the 
palpebral fissures, with atrophy and in- 
duration. The base of the left ala nasae 
was involved by a small tumor. The lips 
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were atrophic, indurated, and bleedin 
Lesions similar to those on the face Mii 
present on the neck, shoulders, back 
arms, and legs. 

X-ray examinations of the extremities 
were reported as showing a series of 
“transverse lines” at the ends of al] the 
long bones, particularly the distal por- 


Fig. 6 (Reese and Wi. 
ber). Besides the usual skin 
lesions there is atrophy of 
the lower lids. Case 3, 


tions of the femora, which lines were in- 
terpreted as probably being due to peri- 
odic arrest of growth. All the other lab- 
oratory examinations were repeated and 
found to be normal. 

In November, 1930, the patient was ad- 
mitted to the Memorial Hospital, New 
York, where biopsy specimens of lesions 
from the right temporal region and the 
neck were taken. These were reported as 
squamous-cell carcinomas. Examination 
of the urine for hematoporphyrin was 
negative. 

During the subsequent three years the 
patient’s condition grew gradually worse, 
and she died on January 28, 1934, at the 
age of 11 years. 

Case 4* (fig. 7). I. D., a girl, aged two 
years, was first admitted to the Babies 
Hospital, in New York, on October 26, 
1927. At the age of eight months freckles 
had appeared on the right cheek during 
the summer, after an exposure to sun- 
light for several weeks. Since then freckle- 
like lesions had appeared repeatedly after 
exposure until they covered the face, 
neck, arms, and to some extent the legs. 
The patient had also developed marked 
photophobia in sunlight. 
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The patient was the youngest sister of 
M. D. and J. D. described in cases 2 and 
3 of this report. 

Physical examination. There 
marked freckling and keratosis of the 
face, neck, and shoulders, but no tumors 
were present. A mucoid conjunctival dis- 
charge and considerable photophobia 


was 


were present. 


Fig. 7 (Reese and Wil- 
ber). There is almost com- 
plete disappearance of the 
lower lids with some conges- © 
tion of the bulbar conjunc- © 
tiva and slight corneal in- @ 
filtration from exposure. 
Case 4. 


Laboratory findings. The red blood cell 
count was 4 million, with 67 percent hemo- 
globin. The white blood cell count was 
normal. The blood glucose, nonprotein 
nitrogen, urea, uric acid, creatinine, cal- 
cium, phosphorus, chloride, CO, com- 
bining power, and cholesterol were all 
normal. The plasma proteins were 5 per- 
cent with a normal albumin/globulin 
ratio. The glucose-tolerance curve was 
normal. The red-cell fragility and blood- 
coagulation time were normal. The uri- 
nalyses were normal. The X-ray exami- 
nations of the bones of the hands and 
legs revealed no abnormalities. 

Course. The patient’s condition re- 
mained unaltered until October, 1930, 
when a small warty growth appeared on 
the upper lip which shortly became ul- 
cerated. She was admitted to the Memo- 
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rial Hospital, New York, on November 
7, 1930, where a biopsy examination of 
the lesion on the upper lip revealed it to 
be a squamous-cell carcinoma. This was 
treated by irradiation. Several large kera- 
toses were treated by desiccation, actual 
cautery, and irradiation. In 1931, a papil- 
lary growth appeared at the outer can- 
thus of the left eye. The patient was 


observed again in 1933, at which time 
it was noted that there was a diffuse 
brownish pigmentation, most marked on 
the face and of diminishing intensity over 
the chest and back. The forearms, par- 
ticularly the extensor surfaces, were 
also dark with fading towards the arms. 
The body and legs were less involved. 
Associated with the pigmentation was a 
diffuse atrophy of the skin, telangiectasis, 
and a scaly desquamation. In January, 
1934, there was noted on the buccal mu- 
cosa at the gum margin over the left 
upper cuspids a pedunculated, smoothly 
granular, red lesion about 1 cm. in diam- 
eter. A biopsy specimen showed it to be 
a squamous-cell carcinoma. The family 
had noted that in the fall and winter 
many of the keratoses and verrucalike 
lesions would desquamate, leaving pink 
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healthy-looking skin underneath. In Au- 
gust, 1935, two radon seeds were inserted 
into the lesion which had persisted on 
the right side of the upper lip. The por- 
tion involving the right cheek was ex- 
cised with endothermy and treated by 
bulb irradiation. The treatments of the 
various lesions consisted from time to 
time of desiccation, cauterization, exci- 
sion, and irradiation in the form of the 
bulb and radon seeds. On about 10 oc- 
casions lesions resembling squamous-cell 
carcinomas at various sites fell off spon- 
taneously. In March, 1936, there, were 
two large epitheliomas along the margin 
of the right lower lid, with cornification 
of the epithelium over the adjacent pal- 
pebral conjunctiva. There was no involve- 
ment of the left lids. In June, 1937, a 
granulomatous lesion, measuring 2.5 cm. 
in diameter, was noted on the tip of the 
tongue. In September, 1937, an epitheli- 
oma, 1 cm. in diameter, appeared at the 
angle of the left mandible. There were 
many horny growths located on the left 
side of the nose, right upper lip, left lower 
lip, right upper temporal region, and 
right lower eyelid. In June, 1940, the 
lower lid margins of both eyes, including 
all the cilia, were missing, leaving no 
fornices. This allowed exposure of the 
lower portions of the corneas when the 
patient passively closed the upper eyelids 
and resulted in considerable congestion of 
the lower bulbar conjunctiva. There was a 
flat, pigmented lesion, 1 mm. in diameter, 
at the limbus of the left eye at the 
9-o’clock position. The fundi of both eyes 
were normal. Many biopsy specimens 
were taken from time to time, and they 
_were all reported as squamous-cell car- 
cinomas. 

The patient was last seen on September 
30, 1941, when she still showed marked 
pigmentation of the face, neck, and 
shoulders with areas of scarring and 
atrophy, and numerous crusted, ulcerated 
tumor masses. 
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‘delaying the progress of the disease de. 


TREATMENT 


The treatment of xeroderma pigmen 
tosum is largely palliative. Succes. in 


pends upon its early recognition, P.. 
tients should be advised to protect them, 
selves from sunlight. It is best that the 
remain indoors during the daylight hoy, 
but if they do go out the skin mus be 
protected by veils and ointments, and the 
eyes must be guarded constantly by dar, 
glasses. Keratoses may be removed hy 
fulguration or small amounts of oy. 
voltage X-ray therapy. Neoplastic 
growths on the cornea and about the eye; 
must be excised or irradiated. Soothing 
antiseptic washes are indicated for the 
conjunctivitis which is nearly always 
present. Corneal ulcers should be treated 
as indicated. 


SUMMARY 


Four cases of xeroderma pigmentosum 
with ocular complication are reported 
including the microscopic examination of 
one eye which developed an epithelioma 
of the cornea at the site of an exposure 
ulcer. One patient died at the age of 
7 years and one at the age of 11 years 
but the other two have survived to the 
ages of 16 and 30 years. Three of the 
patients were siblings. From the ophthal- 
mologic standpoint, the disease affects 
primarily the lower lids, causing an atro- 
phy which begins at the margin and grad- 
ually progresses so that ultimately the 
entire lower lid may disappear. As a 
result, exposure of the lower bulbar 
conjunctiva and cornea produces inflan- 
matory changes which may lead to sym- 
blepharon and corneal ulceration. The le- 
sions that characteristically affect the skin 
elsewhere involve that of the lids and to 
a lesser extent the conjunctiva. 


635 West One hundred sixty-fifth 
Street. 
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THE AMERICAN BOARD OF OPHTHALMOLOGY LEARNS 
ABOUT WRITTEN EXAMINATIONS* 


SYLVESTER Jupp Beacu, M.D. 
Portland, Maine 


The American Board of Ophthalmolo- 
gy has frequently been importuned to 
publish sets of examination questions for 
use in preparing candidates for their cer- 
tificate. Just why this apparently reason- 
able request has never been granted is not 
wholly clear. Sets of College Board ex- 
aminations have been in use in prepara- 
tory schools since the late nineties. Candi- 
dates from teaching institutions like the 
Eye Institute, where the late Dr. John M. 
Wheeler drilled his residents on simu- 
lated examination papers, unquestionably 
had their material better in hand than 
their colleagues. Probably the Ophthalmic 
Board was influenced by a variety of rea- 
sons, For one thing, they did not wholly 
accept the analogy of the College Boards. 
This was on account of the rather static 
quality of secondary studies. A question 
upon the Peloponnesian War asked in 
1896 will probably be as appropriate in 
1946. The same may be said of French 


* Read before the American Ophthalmologi- 
cal Society, Hot Springs, Virginia, June, 1943. 


verbs; of the “Merchant of Venice”; of 
the Binomial Theorem; and of other ves- 
tigial remains now happily fading in our 
memories. In ophthalmology, on the con- 
trary, it is superfluous to mention that in- 
formation is constantly shifting. 

Then, as the pioneer, and for 10 years 
the only specialty Board, neither well es- 
tablished nor popular, with no precedents, 
the Ophthalmic Board was disinclined to 
commit itself to any specified form of in- 
quiry. Actually it was modifying its type 
of query up to the last years of the writ- 
ten tests. 

Furthermore, unlike pedagogic inquisi- 
tions, the Ophthalmic Board examinations 
were not intended to determine whether 
the candidate had a mathematical portion 
of the information asked in a certain 
number of questions. Their purpose was 
to ascertain whether the applicant was a 
safe practitioner of ophthalmology. If so, 
he should receive the certificate ; if not, he 
should be refused, or at least deferred. 
Since his answers were only a means to 
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this end, their technical correctness was 
not of primary importance. This concept, 
which should be axiomatic, is singularly 
difficult to explain to a new examiner. 
The best educators have seemed to be the 
ones who find it hardest to understand 
why a passing mark of 70 percent is not 
awarded to any candidate who presents a 
mathematical 70 percent of correct an- 
swers. A minor reason is the difficulty of 
composing properly diversified questions 
of uniform value. To ascertain from his 
written paper whether a candidate is a 
qualified ophthalmologist requires insight. 
To grade by percentage is easier, and 
some keen examiners cannot rank in any 
other way. 

Many members of the Board were also 
swayed by the belief that divulging the 
questions lessened their effectiveness in 
extracting information about the candi- 
dates, so, while revealing the questions 
was not forbidden, neither was it en- 
couraged. 

From the early 20’s the written tests 
followed a pattern like this: 


Washington, D.C. -— 
Gross and minute anatomy of the retina, including pathway of the nerve fibers through the 


optic disc. 


oN 


Such questions are not obsolete. The 
objection to them is rather that they are 
too general. They allow the candidate too 
much latitude. So the rambling answers 
made it difficult to check omissions. When 
some salient point was missing there was 
always doubt whether it was not known, 
or was simply overlooked, or was just 
regarded as self-evident. Usually those 
papers in which the examiner most needed 
definite information were the most discur- 


sive. 
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Define spherical aberration and chromatic aberration of lenses. Illustrate by diagram. 
Composition, source, and circulation of the aqueous. 

Describe the nonulcerative forms of keratitis and outline causes and treatment. 

Give four well-marked types of defects in the visual fields and their diagnostic significance. 
6a. In a case of chronic glaucoma, what are your indications for operation? 

6b. What type of operation do you prefer? Describe it. 


The written examinations of the Oph- 
thalmic Board were consequently legs jp. 
formative, in general, than those of med}. 
cal schools. The undergraduate pursues 
relatively specific course. He usually has 
periodic tests. Postgraduate study is more 
diffuse and is not apt to be punctuated by 
written papers. As a result, the candidate 
comes to the specialty board with poorly 
organized, and often contradictory, infor. 
mation, to be reported in too short a time 
Suppose he is faced with a general ques. 
tion like no. 3 of the May, 1927, examina. 
tion: “Composition, source, and circula- 
tion of the aqueous.” To this subject 
Kronfeld devotes over 3,000 words of his 
lean and lucid prose in a book as frugal of 
space as his “Introduction to ophthalmdl- 
ogy.” What candidates who have never 
had to write it out will compress this ma- 
terial into a brief and orderly résumé? 
Yet they are shrewd enough to seize the 
opportunity to emphasize those parts with 
which they are familiar and slur over 
statements which the warped and twisted 
minds of the examiners could use to their 


May 17, 1927. 


disadvantage. The answers, therefore, 
rather added to the uncertainty about 
doubtful candidates, whereas those about 
whom rapid and definite conclusions could 
be drawn showed their qualifications in 
other ways. So the written method was 
abandoned in 1933. 

When it was resumed in 1939, trial was 
given, at the suggestion of Dr. Walter 
B. Lancaster of Boston, to the method 
employed in so-called achievement tests. 
This is to ask questions that can be an- 
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ered by choosing the correct statements gan to die out when the written examina- 
“2 ine some of which are false; tion was relegated to a secondary place in 
— “ ns that can be answered by one grading the candidates. The part assigned 
eee <i or no; or by some qualifica- to it had varied. In 1920 the written test 
oi ‘the ame of a color; or by a_ constituted 14 percent of the final mark, 
‘i "al like a measurement; or by a dia- the case records rated 50 percent, and the 
“ng Most of these can be rated by various subjects of the oral quiz ac- 
clerks without special training. counted for the balance. Now, however, 


1. Indicate on this diagram the distance 
from the corneal limbus of the inser- 
tions of the four rectus muscles: 


2. Transpose : 
—2.00 +3.75 x 20 
—0.50 +0.75 «160 


3. The following structures are derived from the ectoderm (encircle correct statements ) 7 
Ganglion cells, Choroidea, Short ciliary nerves, Lamina cribrosa, Corneal epithelium, 
Descemet’s membrane, Central retinal artery, Pigment layers iris, Inclusion bodies, 
External rectus muscle. 


The advocates of written tests soon the written was used purely as a prelimi- 
made it clear that this sort of examina- nary screening test. Papers were dis- 
tion did not fulfil their desires. They as- tributed to proctors in numerous centers 
serted that by the laws of choice and throughout the country. By this means 
chance, candidates knowing nothing what- candidates who failed were saved the 
ever about the subject would stand a 50- __ time and expense of a fruitless trip to the 
percent chance of giving correct answers. subsequent semiannual practical exami- 
As this charge is, of course, not valid in nation. 
questions using diagrams and formulas, All members of the Board were now 
and applies only to cases in which choice asked to submit questions for inclusion 
is limited to one of two answers, such as__in the written examination. The examina- 
“yes” or “no,” or to two facts like sizes or tions so compiled showed a trend toward 
colors, it seems likely that the objectors _ the looser construction of the earlier days. 
also felt that with more freedom of ex- This can be illustrated by the classic ques- 
pression the candidates reveal themselves tion on pigmentary degeneration of the 
more fully. The other side held, on the _ retina. When the form of the achievement 
contrary, that greater latitude merely af- tests was being followed it was worded 
forded a better opportunity to conceal in- thus: 
competence. Interest in this discussion be- 


I. Which of the following conditions is observed in retinitis pigmentosa? Encircle choices. 
Hemorrhages—Cataract—Vitreous opacities—Tigroid fundus—Waxy disc—Dilation of ves- 
sels—Peripheral pigment deposits—Contracted vessels—Vessels run over pigment spot— 
Vessels run under pigment spot ? 


For the next examination this question 
was offered: 


II. Present in tabular form the distinctions between retinitis pigmentosa and specific chorio- 
retinitis : 
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Retinitis Pigmentosa 


Specific 
Chorioretinitis 


Consanguinity of parents 


Wassermann Kahn Klein 


Pigment 


Blood vessels 


Field of vision 


Optic nerve and Choroidal atrophy 


Night blindness 


Media 


Finally this arrangement was evolved: 


III, Differentiate luetic pigmentary degeneration of the retina from retinitis pigmentos, 


(Tabulate. ) 


This last pattern, directing the candi- 
date to construct his own table, was that 
regularly followed throughout the closing 
period of the written examinations. Inso- 
far as the object of this procedure was to 
encourage self-determination of the can- 
didates, it left nothing to be desired. They 
were able to devise more interpretations 
of the word “tabulate” than an unabridged 
dictionary. Some arranged material in 
parallel columns, as the ever-hopeful com- 
mittee on examinations doubtless intended. 
Tabulating to others was simply the dis- 
cussion of pigmentosa, first, and chorio- 
retinitis second. Many were content to 
record their information in whatever or- 
der, or disorder, it occurred to them. 
Thereafter little effort was made to word 
the inquiries so as to control the form of 
the answers. There might have been some 
subconscious preference for specific ques- 
tions, but in the main the written exam- 
ination had completed a cycle and re- 
turned to the freedom of the early period. 

Analysis of the written questions of 
1942, the last set to be issued before they 
were finally discontinued, reveals that 20, 
or not quite two thirds, are worded so as 
to permit the student entire freedom to 
“define,” “describe,” and “discuss.” This 
is illustrated by the last question on Op- 
tics and Visual physiology, “Give one the- 
ory, of the mechanism of accommoda- 
tion.” Is the candidate expected to describe 
this theory, or to give the arguments for it, 


or simply to name it correctly ? Half of the 
remaining questions are restricted by the 
requirement of a diagram. This, however, 
admits of more laxity than was probably 
intended because the students supply their 
own drawings. The one exception is no, 
5 on Perimetry: “Diagram the central 
field in a case of tobacco-alcohol toxic 
amblyopia” where a field chart was fur- 
nished. Doubtless while drawing the can- 
didate was expected to reveal his qualifica- 
tions. Often he did. However, many can- 
didates cannot draw an intelligible figure, 
while the more facile are adept at cam- 
ouflaging their ignorance. The other seven 
questions occupy a position midway be- 
tween the broad and the rigid types. Such 
was no. 4 under General Diseases in Rela- 
tion to the Eye. ‘““Name five ocular com- 
plications of Graves’s disease (hyperthy- 
roidism, exophthalmic goiter).” Thus two 
groups, roughly one third of the total, 
are more or less specific in type. Yet even 
an apparently definite query can be 
evaded as is shown by an amusing reply 
to question no. 2 on Anatomy: “Give the 
origin, course, and position of the vortex 
veins.” Instead of saying that these veins 
begin at the ampullae of the choroid, 
which they drain, this candidate blandly 
ignored the anatomy and began his ar- 
swer, “The vortex veins originate in the 
mesoderm.” Now the subject of Anatomy 
happens to include Embryology. This 
makes the answer technically 100 percent 
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correct. Doubtless the candidate banked 
on his position being unassailable. It is 
entertaining to believe that he wrote with 
his tongue in his cheek. But did he know 
the answer? 

To simplify the grading of these dis- 
similar answers, a different and more sat- 
isfactory procedure was introduced. This 
was to refer all the papers on one subject 
to a single examiner. Thus all the answers 
on Therapeutics and Operations were 
read by one Board member and all those 
on Refraction by another, and so for the 
rest. This method turned out to be faster 
and less arduous than when one man cor- 
rected all the subjects for his quota of 
candidates. There is against it that no ex- 
aminer obtained a comprehensive view of 
any candidate as an ophthalmologist. One 
examiner would be impressed by an ex- 
pert on Refraction whom someone else 
found excruciatingly inadequate on Oph- 
thalmoscopy. Such a narrow vista some- 
times proved to be too restricted to per- 
mit a candidate’s attainments to be prop- 
erly judged even in one subject. It could 
be particularly unfair when, as was custo- 
mary, but four questions were asked on 
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each subject. Then, if rated arithmetically, 
failure in answering one question reduced 
the rank to 75 percent, which is perilously 
close to the minimum passing grade of 
70. Thus a misconception or omission in 
a single question could be disastrous, un- 
less the remaining answers were perfect. 

At the end of 25 years the perfect writ- 
ten examination is as elusive as ever. To 
pin a candidate down to a reply that will 
expose his shortcomings is no ordinary 
task. Questions broad enough to reveal 
the full stature of the candidate give him 
latitude to conceal his weaknesses and 
they elicit answers that are slow and la- 
borious to correct. 

At this moment the written examination 
is a war casualty. It has been replaced by 
the team method of oral quizzing. The 
present attitude of the examiners, both 
members and associates, is decidedly 
favorable to the change. It is too early 
to say how long this mood will pre- 
vail. While it does, there will be less 
pressure for publishing old examination 
papers. 
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FREDERICK C. 


In the past, the treatment of acute le- 
sions of the fundus has been rather un- 
satisfactory and nonspecific. In recent 
years the use of vasolidators has been 
recommended by various ophthalmolo- 
gists for the care of these lesions, Dug- 
gan, particularly, being a strong advocate 
of this form of therapy. 

The rationale of this treatment is based 
on the assumption that retinal disease in 
a large number of cases is due to vascular 
spasm, or changes in the finer vessels. 

Some work has been done that would 
tend to confirm this opinion. Photographic 
records of vascular spasm in the toxemia 
of pregnancy were made by Freeman!’ in 
1933. Arterial spasm is known to play a 
part in the lesions of the fundus in essen- 
tial hypertension and arteriosclerosis. 
Gifford and Marquardt? believe that the 
vascular-spasm origin of so-called embo- 
lism of the central retinal artery is shown 
by the occasional instances of more or 

| less complete recovery of vision after 
closure of the central retinal artery or 
one of its branches. Occlusion of the 
central retinal artery is now conceded to 
be the result of prolonged spasm in most 
instances. It is surprising how many pa- 
tients, in whom this vascular accident oc- 
curs, give a history of several attacks of 
transient loss of vision preceding the 
final permanent closure of the artery. 
Further proof that this condition may be 
due to spasm was shown by a patient 
aged 42 years, whom Esterman® saw 15 
minutes after closure of the central ar- 
tery. Esterman immediately administered 
200 mg. of sodium nitrite intravenously, 


* From the Division of Ophthalmology, Uni- 
versity of California. Presented at the Los An- 
geles Mid-Winter Post-Graduate Course, Janu- 
ary 9, 1943. 
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with the result that the general bloog 
pressure was reduced to 80 systolic ang 
60 diastolic. With this drop in pressure 
the vessels were observed to refill, and 
there was an accompanying return of 
vision to normal. 

There were others who suggested that 
retinal lesions might be the result of 
angiospasm, but it remained for Horni- 
ker* to present some cases in which gen- 
eral and special examination afforded 
evidence of vasomotor instability. He pro- 
posed for his group of cases of central 
retinitis, the name central angiospastic 
retinitis. 

Bailliart® made an extensive study of 
retinal lesions due to changes in the finer 
vessels. In a paper on capillaritis and 
lacunar lesions of the retina he listed a 
number of conditions which he believed 
must be explained on this basis. His con- 
clusions were based upon a histologic 
study made by Morax in a case of reti- 
nitis circinata. He concluded that the 
white spots seen in this and in a group 
of allied conditions are due to ischemia 
of isolated areas following closure of the 
capillaries and that this is accompanied 
by a deposit of lipoid material to replace 
the degenerated cells. Bailliart also men- 
tioned the occurrence of functional spasm 
affecting the macular region of young 
people with normal blood pressure. He 
emphasized the benefit derived from vaso- 
dilators in these cases and recommended 
the use of acetylcholine. Cattaneo® pre- 
sented a paper on angiosclerotic and angio- 
spastic rétinoses in which he reported the 
occurrence in a number of patients of 
small lesions of capillarosis combined 
with changes in the larger vessels. 

In the presence of acute retinal dis- 
ease the possibility of peripheral vascular 
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disease should be considered. There are 
certain modern methods of examination 
that are considered essential in the diag- 
nosis of this condition. In these cases, in 
addition to the usual detailed examination, 
careful history with respect to subjective 
symptoms of coldness and paresthesias 
of the extremities is considered impor- 
tant. When there is a history of hands 
and feet blanching in cold weather or 
after washing in cold water one should 
be suspicious of peripheral angiospasm. 
General nutrition of the skin and muscles 
and color of the skin are noted. There 
is usually flushing of the extremities when 
they are in the dependent position and 
pallor when they are elevated. The tem- 
perature of the skin is recorded after the 
patient has remained in a draft-free room 
for an hour. There should not be a vari- 
ation of more than 7.2 to 10.8°F. be- 
tween that of the extremities and the 
abdomen. A temperature reading lower 
than this indicates a deficiency in arterial 
blood. If this occurs, blocking of the tibial 
nerve with 2-percent solution of procaine 
hydrochloride causes relaxation of the 
arterial walls and resultant increase of 
temperature in areas distal to the block. 
Such blocking will cause a rise of 3.6°F. 
in normal extremities, whereas in per- 
sons with angiospasm the rise is con- 
siderably greater, in one of Gifford’s 
cases going up to 11.1°F. In smokers the 
effect of smoking is sometimes striking. 
In Gifford’s cases in one instance one 
cigarette caused a drop of peripheral tem- 
perature varying from 6.7°F. to 9°F., 
which graphically explains the reason for 
discontinuing the use of cigarettes or to- 
bacco when one is attempting to obtain 
vasodilation. 

Another method of examination that 
aids in the study of the peripheral circu- 
lation is capillary microscopy of the nail 
bed of the toe or finger. The number of 
visible capillaries is decreased by 30 to 
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40 percent in angiospastic disease. With 
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relaxation of the peripheral spasm more 
capillary loops are visible. 

In the discussion of central angiospas- 
tic retinopathy, Gifford and Marquardt? 
pointed out that from the ophthalmo- 
logic and general findings in their cases 
they had no doubt as to the circulatory 
origin of the conditions observed. They 
stated that “the transient nature of the 
attacks, with complete or almost com- 
plete recovery of function, the frequency 
of recurrences, the ophthalmoscopic evi- 
dence of edema during the acute attacks 
with slight atrophic changes afterwards, 
the predominant involvement of the mac- 
ular area with its peculiarly vulnerable 
blood supply and the absence of con- 
gestion, precipitates or opacities of the 
vitreous, common to all our cases, suggest 
a circulatory disturbance rather than any 
form of inflammation.” 

From these observations it is apparent 
that there is ample evidence to warrant 
the conclusion that some lesions are the 
result of vasospasm and that the use of 
vasodilators should be beneficial. 

Duggan, in a recent series of articles, 
has reported good results with vasodila- 
tion in a number of ocular conditions. He 
recommends their use in such conditions 
as acute retrobulbar neuritis,’ acute spas- 
tic closure of the central retinal artery,’ 
and acute exudative choroiditis.? He be- 
lieves the fundamental pathology in all 
these lesions is the same; that is, the 
arteriolar spasm is associated with in- 
creased capillary permeability, resulting 
in perivascular edema and round-cell in- 
filtration, which, in turn, causes localized 
areas of tissue anoxia.” 

In order to appreciate the value of 
vasodilators, it is necessary to under- 
stand the newer conception of pathologic 
physiology underlying retinal lesions. 
Duggan" in a recent article from which 
I will quote rather freely has described 
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this very well. The basis of this newer 
conception is Ricker’s’?? work. He be- 
lieved that the underlying mechanism of 
both inflammatory conditions and hyper- 
tension is a neurovascular upset. In in- 
flammatory conditions, bacteria or other 
stimuli at first set up a vasoconstriction 
of all terminal vascular segments. The 
capillaries, however, rapidly become fa- 
tigued and relax, producing a fatigue 
paresis such as that seen in excessive use 
of adrenalin. Thus a dilatation of the 
capillaries is present, associated with a 
sustained contraction of the arterioles 
which results in a slowing of the blood 
stream in the capillary bed. This condi- 
tion Ricker has designated, depending 
upon its degree, prestasis, peristasis, and 
finally, stasis, when no blood flows. With 
this dilatation, the capillaries become more 
permeable, possibly due to anoxemia or 
to the opening up of stroma between the 
capillary endothelial cells. Thus it is ap- 
parent that depending upon the degree 
of slowing of the blood stream and, there- 
fore, of the capillary dilatation, there 
will be progressive degrees of exudate; in 
the milder cases plasma and fibrin only, 
then white cells, and finally red cells. 
Ricker has called these three stages of 
stasis liquor-stasis, leuco-stasis, and 
rubro-stasis corresponding to his pre- 
stasis, peristasis, and finally stasis. 
Duggan believes that varying degrees 
of these three types of stasis occur clini- 
cally and account for quantitative vari- 
ations in the rapidity of development, in 
the size and in the degree of many ocular 
lesions. In addition, the anatomy of the 
tissue in which these lesions of circula- 
tory origin occur may modify the appear- 
ance and developments of the lesions. 
Moon" has pointed out that when focal 
lesions occur which show different de- 
grees of altered capillary permeability, 
the microscopic picture is that of shock in 
miniature. He believes that capillary an- 
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oxia is the most important factor, a3 
shown by increased capillary permeabil. 
ity. Thus tissue anoxia must occur With 
resulting depression in the function of 
the anoxic tissues. 

The causes of increased capillary per- 
meability beyond physiologic limits are 
diverse. Among them are insufficient oxy. 
gen in the blood, histamine, venoms, cer. 
tain drugs, lack of cevitamic acid, and 
excessive arteriolar constriction. 

Excessive arteriolar constriction can be 
caused by epinephrine, nicotine, hista- 
mine, and by many other substances, 

Histamine can cause both arteriolar 
spasm and increased capillary permeabil- 
ity. The presence of histamine or hista- 
minelike bodies in the circulating blood 
and their action on hypersensitive arteri- 
oles and capillaries can account for all the 
lesions usually attributed to cold, focal 
infection, and allergy. The pathologic 
changes are all due to smooth-muscle 
spasm and increased capillary permeabil- 
ity and cause capillary and tissue anoxia. 

Other factors also apparently alter the 
reactions of arterioles and capillaries, 
Thiamine acts by potentiating the action 
of acetylcholine, the vasodilator hormone 
of the body. Lack of nicotinic acid, which, 
according to Spies, Bean, and Stone” is 
a vasodilator, may contribute to the onset 
of these primarily vascular lesions. More- 
over, thiamine, nicotinic acid, and ribo- 
flavin are all said to play an important 
role in the oxidation of carbohydrate in 
the central nervous system. Reynolds” 
and others have shown that estrogen is a 
factor in the acetylcholine control in the 
body. Thus lack of sufficient B vitamins 
and estrogen may manifest itself clini- 
cally in production of lesions which can 
be classed primarily as circulatory insuf- 
ficiency. 

From what has been said it is apparent 
that there are many causes of localized 
tissue anoxia that produce basically the 
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same pathologic picture. That the lesions 
differ in various age groups is readily un- 
derstandable. In young adults the arteri- 
oles are elastic and, therefore, can close 
more completely, thus producing local- 
ized areas of acute necrosis as in acute 
exudative choroiditis. In older persons 
organic changes in the arteriolar wall pre- 
vent complete closure, so that the lesions 
are much less acute, and acute necrosis 
is the exception. The lesions, however, 
progress slowly, and the changes are more 
permanent, This explains why vasodilator 
therapy is more effective in young indi- 
viduals. 

A normal supply of available oxygen 
is essential to the normal functioning of 
capillaries and tissues. Because the le- 
sions due to localized anoxia occur in 
patients who do not have anoxemia, the 
therapeutic indication is to make this 
oxygen-containing blood available to the 
area involved as a result of arteriolar 
spasm. Therefore, the relief of arteriolar 
spasm with vasodilators is indicated. 
With this accomplished “oxyhemoglobin 
reaches the capillaries, oxygen is liber- 
ated, histamine or histamine-like bodies 
are oxidized, capillary permeability is de- 
creased, the transudate is absorbed, the 
lesion regresses, tissue anoxia is relieved, 
and function improves if the tissue an- 
oxia has not lasted too long.” The im- 
portance of early treatment cannot be 
stressed too much as it is self-evident that 
when necrosis has been present for a 
sufficient time to produce permanent 
changes, little can be expected in the way 
of restoration of function. 

If one accepts the theory as outlined 
here, there can be little doubt of the indi- 
cation for vasodilators in the treatment 
of certain acute lesions of the fundus. 

Various vasodilators have been used 
for a number of years in certain ocular 
conditions. They have not always been 
successful. This may in part be due to 
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the fact that they were not infrequently 
used in chronic or degenerative types of 
lesions where this form of therapy is not 
likely to prove satisfactory. In addition, 
when they were used in acute conditions 
they were frequently used too late. 

Bailliart,5 Duggan,’* and others advo- 
cated the use of acetylcholine as a vaso- 
dilator. Hery,’* a pupil of Bailliart, ad- 
vocated an insulin-free pancreatic ex- 
tract. A little later nitrosclerin (Tosse) 
was advocated rather widely. This con- 
sists of sodium chloride 0.6 percent; 
di-sodium phosphate 0.36 percent; di- 
potassium phosphate 0.2 percent, and so- 
dium nitrite 10 percent. In our early use 
of vasodilators we'® found that a simple 
solution of sodium nitrite was just as 
effective and much less expensive. This 
is the drug that Duggan has recommended 
in recent years. The advantage of sodium 
nitrite over acetylcholine is that sodium 
nitrite is destroyed less rapidly in the 
body so that the effect is more prolonged. 

While the nitrites are efficient as vaso- 
dilators their action is transient. Typhoid 
vaccine, administered intravenously, in 
addition to having a nonspecific effect on 
inflammation acts as an efficient vaso- 
dilator. We have found small doses quite 
effective, to which Gifford? also agrees. 
The small doses do not cause a severe 
reaction and can be repeated for three 
to four days. 

If treatment is directed toward secur- 
ing vasodilation, tobacco should be for- 
bidden. Exposure to cold is to be avoided, 
as should also psychic trauma, worry, and 
excitement. 

The following routine has been em- 
ployed at the University of California in 
producing vasodilation : 

If the lesion is of a serious nature 
and we wish to induce a rapid maximum 
vasodilatation, the patient is hospitalized 
and typhoid vaccine is injected intra- 
venously. As already stated, relatively 
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small doses can be given with safety 
and the results seem to be entirely satis- 
factory. It is our routine to start intra- 
venous typhoid therapy with a dose of 
7,500,000 killed organisms. This produces 
a moderate rise of temperature with rela- 
tively little discomfort to the patient. The 
following day the dose is increased to 
8,000,000 unless there has been a sec- 
ondary rise of temperature, when the 
second dose is delayed for 24 hours. On 
the third day 9,000,000 are given and on 
the fourth 10,000,000. Thus it is possible 
to induce prolonged vasodilation over a 
period of four days and without any 
great discomfort to the patient. In the 
few instances in which the patient showed 
no response to these doses, the amount 
was increased to 25,000,000. Occasion- 
ally, as in case 8, this is the only form 
of vasodilation used. As a rule, it is 
advisable to follow the typhoid therapy 
with vasodilators that can be used in 
ambulatory patients for a longer period 
of time. For this we use subcutaneous 
injections of sodium nitrite. In the ma- 
jority of patients treated, hospitalization 
does not seem justified, so that sodium 
nitrite is often the only treatment em- 
ployed. The usual dose is 10 mg. injected 
subcutaneously daily for a period of two 
to six weeks, depending upon the prog- 
ress. It generally can be stated that it 
seems advisable to continue the treatment 
as long as demonstrable improvement is 
taking place. In starting the treatment, 
50 mg. is given as an initial dose. If the 
patient has no reaction to this the amount 
is increased to 100 mg. 

The sodium-nitrite solution may be 
put up in sterile rubber-stoppered am- 
pules. The most convenient solution is 
100 mg. of sodium nitrite per 1 c.c. of 
normal saline. Thus the daily injection 
would be 1 c.c. of the solution. 

It seems worthwhile to put older pa- 
tients on vasodilators by mouth for 
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longer periods of time after the sodium 
nitrite has been discontinued, 

A short time ago, in discussing the Use 
of vasodilators in acute fundus disease 
with Dr. Gifford, he stated that he is now 
using depropanex with satisfactory re- 
sults. Depropanex, a preparation of 
Sharp and Dohme, is a deproteinated pan. 
creatic extract that has been used in the 
therapy of intermittent claudication ang 
for ureteral relaxation and dilatation, The 
extract is made from beef pancreas, js 
free from insulin and histamine, and js 
put up in 10-c.c. rubber stoppered am. 
pules. Its chief action is that of an anti- 
spasmodic, affecting especially the smooth 
muscle. Gifford has given 1-c.c. injections 
intramuscularly twice a week for a total 
of 16 to 18 doses. He believes that the 
vasodilatory action of depropanex js 
more prolonged than that of the other 
drugs. 

The fundus and optic-nerve lesions 
which seem to respond to vasodilator 
therapy will be briefly discussed and il- 
lustrated by typical cases. 


TOBACCO AMBLYOPIA 


The possibility of vascular spasm as 
an etiologic factor in tobacco amblyopia 
was considered seriously for many years. 
The work of Wright’® and others leaves 
little doubt as to the vasoconstrictor action 
of tobacco (nicotine). Sulzberger” has 
shown that a certain percentage of smok- 
ers are hypersensitive, and it is in these 
individuals that the amblyopia can be ex- 
pected. In 1935 we'® reported our results 
in a series of eight cases following the 
use of sodium nitrite. Later in that year, 
Duggan” wrote an ophthalmic review on 
the vascular basis of tobacco amblyopia in 
which he concluded that 6 to 10 daily 
intravenous injections of 100 mg. of so- 
dium nitrite bring about rapid restoration 
of vision in cases of tobacco amblyopia 
uncomplicated by optic atrophy. He also 
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sated that in uncomplicated cases, even 
if use of tobacco is continued, definite 
improvement in vision may be expected. 

Since that time the use of vasodilators in 

tobacco amblyopia has been rather gen- 
erally accepted. 

Case 1. J. R., a man, aged 80 years, was 
seen first on March 20, 1934, when he 
complained of gradual loss of vision of 
two or three years’ duration, with rapid 
loss within the past six months. He had 
had severe diabetes for many years, 
which had been controlled by diet and 
insulin for the past three months. He 
smoked 8 or 10 Italian cigars a day but 
used no alcohol. Vision in each eye was 
2/200 both with and without correction. 

Examination showed clear media, and 
fundi which were essentially normal. 
There was no evidence of optic atrophy. 
The visual fields showed typical dense 
paracentral scotomas, extending from the 
blind spot to the fixation point. Examina- 
tion was made on the Bjerrum screen 
at 1 meter with a 2-mm. white test object. 
The color fields were completely gone, 
except for a slight field for blue on the 
nasal side. 

The patient was advised to discontinue 
the use of tobacco completely, which he 
did. He was then given a series of 18 
subcutaneous injections of 100 mg. of 
sodium nitrite over a period of 26 days. 

At the end of 10 days vision of the 
right eye had increased to 20/200, and 
that of the left eye was 10/200. The para- 
central scotomas were definitely less 
dense. 

By the end of 26 days and after 18 
injections of sodium nitrite, vision had 
improved to 20/100 in the right eye and 
20/200 in the left. The paracentral sco- 
tomas had diminished in size so that they 
no longer included either the blind spots 
or the central fixation area. 

Treatment was then discontinued and 
the patient was observed for two weeks, 
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during which time vision of the left eye 
improved to 20/100. The scotomas, how- 
ever, remained the same. 

Another series of six injections of 
sodium nitrite was given, and vision im- 
proved during one week to 20/70 in 
each eye, with a corresponding decrease 
in the size and density of the scotomas. 

This procedure was continued for three 
more weeks, on the basis of an alternate 
week of treatment with sodium nitrite 
and a week with no treatment but ab- 
stinence. It was noticed that when the 
injections were discontinued improve- 
ment ceased. Finally, after 70 days, dur- 
ing which time 30 injections of sodium 
nitrite had been given, visual acuity of 
20/30 was obtained in each eye. The cen- 
tral fields, taken at 1 meter with a l-mm. 
white object, showed only a small relative 
defect 5 degrees temporal to the point of 
fixation. 

Comments. This case was one of to- 
bacco amblyopia in the absence of a his- 
tory of alcohol ingestion. It was interest- 
ing because of the fact that improvement 
took place only during the time sodium 
nitrite was given; in the interim, between 
series of injections, the condition re- 
mained stationary. It is also well to re- 
member that diabetes seems to render an 
individual more sensitive to tobacco than 
he would be under normal conditions. 


ACUTE RETROBULBAR NEURITIS 


The best discussion of the newer con- 
ception of this disease is by Duggan’ 
in a paper which won for him the Lucien 
Howe Prize in 1940. Duggan describes 
acute retrobulbar neuritis as an acute vas- 
cular catastrophe, occurring in the optic 
nerve, chiasm, or tract, that results in 
edema and leads to tissue anoxia and loss 
of function. The onset in many cases 
seems to be related either to exposure to 
cold or to a sudden change in the weather. 
On clinical evidence histamine is prob- 
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ably the etiologic agent in cases of this 
type. There are many etiologic factors 
in the production of this condition and 
in many of them vasospasm has been 
demonstrated. The changes in the arteri- 
oles and capillaries are the final common 
means whereby different etiologic agents 
induce the same clinical and pathologic 
pictures. The use of vasodilators has pro- 
duced more rapid and more marked im- 
provement in vision than have other 
types of therapy or the absence of any 
therapy. 

Case 2. Mr. J. S., aged 42 years, re- 
ported a loss of central vision of the 
right eye of two days’ duration. He had 
had a head cold one week preceding the 
onset of his visual symptoms. Subsequent 
physical and neurologic examinations were 
negative. Nasal examination revealed no 
demonstrable pathology. 

Examination. R.E., vision was 2/200, 
blurred; the fundus was negative, the 
optic nerve being “clean cut” and showing 
no signs of edema. Perimetric fields were 
negative except for a central scotoma, 
which on the screen covered an area of 
4 degrees. L.E., vision was 20/20; ex- 
ternal examination and fundus negative. 

Therapy. The patient was given nine 
daily subcutaneous injections of 100 mg. 
of sodium nitrite. At the end of the fifth 
day the vision was 20/40 and the sco- 
toma was a relative one. By the eighth 
day the vision was 20/20 with no demon- 
strable central scotoma. 

Comments. This case illustrates the 
marked and rapid improvement when 
therapy is instituted very soon after the 
onset of the disease. It should be kept 
in mind that acute retrobulbar neuritis 
in addition to existing solely as an oph- 
thalmologic disease may occur as a promi- 
nent and frequent manifestation of the 
demyelinating diseases. In addition, it has 
been reported as an unusual complication 
of many other conditions including acute 
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_endocrine disturbances. It has been 


anterior poliomyelitis, septic Wounds 
pregnancy, ventriculography, carbon 
sulfide poisoning, serous meningitis and 

» alg 


ascribed to tonsillar infection, sinus ¢j. 
ease, multiple sclerosis, mixed foci of in. 
fection, pneumonia, tuberculosis, Syphilis 
and surgical trauma. 


OPTIC NEURITIS 


The pathology underlying acute retro. 
bulbar neuritis and optic neuritis jg ¢. 
sentially the same. When the lesion js 
behind the entrance of the retinal vessels 
into the optic nerve, the fundus is usually 
normal and the condition is called retro. 
bulbar neuritis. When the lesion is clog 
to the globe the changes in the disc ar 
pronounced and the condition is called 
optic neuritis, The differences between 
acute optic and acute retrobulbar neuritis 
are quantitative rather than qualitative 
and are due only to the site and size of 
the lesion. True optic neuritis involving 
only the nerve fibers in the disc anterior 
to the lamina cribrosa is almost impos- 
sible ; so optic neuritis in every case prob- 
ably has a retrobulbar component. From 
this it is self-evident that if vasodilators 
are beneficial in one, similar results should 
be obtained in the other. 

Case 3. Miss S. H., aged 48 years, re 
ported a loss of vision in her left eye of 
10 days’ duration. She had been under 
observation and treatment elsewhere, and 
during that time the visual loss had pro- 
gressed to almost complete blindness in 
that eye. Detailed physical examination 
was negative at that time except for some 
nasal pathologic changes, which wert 
corrected. 

Examination. R.E., external examine 
tion and fundus negative. L.E., vision 
was limited to a small crescentic sector in 
the upper temporal field of vision. Fundus 
examination revealed edema of the optic 
disc, measuring 2%4 diopters. Aside from 
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this the examination was negative. 

Therapy. Subcutaneous injections of 
100 mg. of sodium nitrite were given 
daily. At the end of the fifth day the 
peripheral field was normal, but a cen- 
tral scotoma of 15 degrees remained. 
Daily treatment was continued over a 
period of four weeks, and during this 
time the scotoma became smaller and 
gradually disappeared. The vision at the 
end of this period was 20/20—2. The 
fundus was negative except for mild post- 
neuritic changes on the disc. At examina- 
tion four months later the vision was 
still 20/20—2. The optic nerve showed 
partial optic atrophy with mild _post- 
neuritic changes on the disc. 

Comments. This is an example of a 
severe optic neuritis that did not respond 
to the usual therapy but did show im- 
mediate improvement with the use of 
vasodilation. It also demonstrates that 
even in severe cases of longer duration, 
good functional results may be obtained, 
although the prognosis is not so good as 
in recent cases. 


ACUTE EXUDATIVE CHOROIDITIS 


Acute exudative choroiditis is a fairly 
common lesion of the fundus. The terms 
chorioretinitis and retinochoroiditis have 
been applied, but the lesion is primarily 
in the choroid. The retina overlying the 
acute choroidal lesion is usually edem- 
atous, so that the area shows considerable 
elevation. According to Duggan® the con- 
dition is due to a localized arteriolar 
spasm with increased capillary permeabil- 
ity which results in transudation of 
plasma, white cells, and occasionally red 
cells. Various causes have been ascribed, 
all toxic. In addition to the use of vaso- 
dilators, all foci of infection should be 
cleared up and any pathologic condition 
found at the time of general examination 
should be cared for. 

Case 4. J. H. L., a man, aged 35 years, 
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came for examination three days after 
he had noted a cloudy defect in the upper 
field of vision of his left eye. 

Examination. R.E., vision was 20/20; 
external examination and fundus nega- 
tive. L.E., vision was 20/20. Ophthalmo- 
scopic examination revealed an area of 
ischemic edema in the retina along a small 
branch of the inferior temporal artery. 
Proximal to this area was an acute local- 
ized spasm of the arteriole. A dense sco- 
toma corresponding to the size and shape 
of the fundus lesion was found in the 
superior nasal quadrant of the field of 
vision of the left eye. 

Therapy. During the following 16 days, 
the patient received 10 subcutaneous in- 
jections of 100 mg. of sodium nitrite. 
Four days after treatment was started 
the edema had disappeared, and the sco- 
toma was smaller and less dense. On the 
sixteenth day the scotoma was found only 
with great difficulty with the smallest test 
object. 

Comments. This case again illustrates 
an early condition. The fact that the 
edema subsided so quickly would bear out 
the contention that the process was pri- 
marily on the basis of arteriolar spasm 
with its accompanying changes. The ex- 
cellent functional result was undoubtedly 
due to the fact that the case was early, 
before appreciable permanent damage 
had taken place. 


CHORIORETINITIS JUXTAPAPILLARIS 
(JENSEN’S DISEASE) 


According to Duggan,® there is no fun- 
damental difference between this disease 
and acute exudative choroiditis. In the 
juxtapapillary type the lesion is adjacent 
to the disc, so that the edema surrounding 
the lesion involves part of the nerve head, 
giving the picture of partial optic neuri- 
tis. The mechanism of production, the 
basic pathologic physiology are regarded 
as the same for both conditions and there- 
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fore the therapy indicated would be the 
same. 

Case 5. Mr. W. D., aged 32 years, came 
for examination several days after he had 
noted blurred vision of the left eye, espe- 
cially in the lower field of vision. Sev- 
eral years previously he had had an active 
pulmonary tuberculosis. Aside from this, 
history and physical examination were 
negative. 

Examination. R.E., vision was 20/20. 
External examination and fundus nega- 
tive. L.E., vision was 20/20. Ophthalmo- 
scopic examination revealed an area of 
localized edema at the superior disc mar- 
gin associated with moderate elevation 
and two hemorrhages. Peripheral- and 
central-field studies showed a large arcu- 
ate defect running out of the blind spot 
inferiorly and breaking through to the 
periphery of the field. 

Therapy. Eleven injections of sodium 
nitrite were administered subcutaneously 
over a period of 14 days. Because the pa- 
tient developed syncope after several of 
the injections, sodium nitrite was dis- 
continued. Tuberculin therapy was then 
instituted. Thirty days after treatment 
was started all signs of activity had prac- 
tically disappeared. Eight weeks from 
time of onset examination revealed an 
inactive, healed lesion. In addition to the 
lesion there was marked sheathing and 
sclerosis of the main artery trunks as 
they crossed the lesion. 

The field defect remained stationary 
throughout the course of the disease. 

Four months later the condition was 
still unaltered. 

Comments. The results in this case 
were not so remarkable as in the previous 
ones. The fact that only 11 injections 
of sodium nitrite could be given may 
have been a factor. In addition it is pos- 
sible that the choroidal and retinal process 
was so severe and the vascular supply so 
impaired that vasodilation did not induce 
the usual spectacular result. What effect 


the tuberculin therapy may have had js 
problematical. Heath,?? in discussing this 
disease, stated that there is no “good eyj- 
dence that tuberculin injections amelio- 
rate or shorten” the course of the disease, 
Most authorities agree that more than 
three months is required for the healing 
of the lesions. The fact that the lesion 
was almost healed at the end of 30 days 
seems to permit the assumption that the 
use of sodium nitrite probably did shorten 
the course of the disease. 


ACUTE CLOSURE OF THE CENTRAL 
RETINAL ARTERY 


This condition is now generally con- 
ceded to be due to prolonged spasm and, 
as has already been stated, was observed 
by Esterman* in one patient 15 minutes 
after the vascular accident. In this case 
he was able to reéstablish normal func- 
tion by the immediate intravenous use of 
sodium nitrite. I have not had this ex- 
perience but have seen a patient in whom 
there was an acute spasm of a cilioretinal 
artery, which was followed by a return of 
normal function after the use of sodium 
nitrite. 

Case 6. S. C., a man, aged 55 years, 
reported for examination less than 24 
hours after he had noted sudden impair- 
ment of vision in his left eye. 

Examination. R.E., external examina- 
tion and fundus were negative. LE, 
visual acuity was reduced to 20/100. 
Ophthalmoscopic examination revealed a 
cilioretinal artery supplying an area of 
the retina extending from the temporal 
margin of the disc out into the region 
of the macula. Corresponding to the dis- 
tribution of this arteriole was seen an 
area of dense ischemic edema in the 
retina. The arteriole showed marked 
beading of its blood column and groups 
of cells could be seen to move along 
slowly. 

Peripheral- and central-field studies re- 
vealed a dense scotoma corresponding 
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to the size and shape of the retinal lesion. 
A diagnosis of acute closure of a cilio- 
retinal arteriole was made. 

Therapy. A subcutaneous injection of 
50 mg. of sodium nitrite was made. 
Three hours later the fundus was again 
examined and I was astonished to find 
that the blood column was no longer 
beaded and that the vessel was completely 
filled with blood. For the next 17 days, 
the patient was given daily doses of 100 
mg. of sodium nitrite subcutaneously. On 
the sixth day after the onset of the symp- 
toms the area of retinal edema was less 
widespread, the scotoma was smaller, and 
the vision had returned to 20/30. By the 
ninth day the vision was again 20/20 and 
has remained so for a period of 10 
months. 

Comment. This case is of particular 
interest because of the fact that the effect 
of the sodium nitrite was so clearly de- 
monstrable. If the case had been seen 
within a few hours there would probably 
have been a very short period of con- 
valescence. 


CENTRAL ANGIOSPASTIC RETINOPATHY 


Gifford and Marquardt? under the 
title of central angiospastic retinopathy, 
and Duggan"* under that of choroidosis 
centralis serosa agree that those cases of 
central involvement in which there are 
small white spots in the retina in an area of 
edema are the result of angiospasm. Gif- 
ford has been able to show that practically 
in all of these cases there is peripheral 
vascular disease. Duggan believes he can 
differentiate between those of choroidal 
origin and those of central origin. Both 
papers report the prompt results follow- 
ing the use of vasodilation. 

Case 7. Mrs. J. C., aged 34 years, re- 
ported to the clinic with a history of sud- 
den loss of central vision in her right 
eye the preceding day. 

Examination showed R.E., vision re- 
duced to 20/200, blurred. The fundus re- 


vealed an area of acute edema surrounded 
by small hemorrhages at the end of the 
inferior macular vessels. The edema ex- 
tended into the fovea. The arteries be- 
tween this area and the disc were defi- 
nitely spastic. The central visual field 
showed a paracentral scotoma extending 
into the foveal area. L.E., external ex- 
amination and fundus negative. 

Therapy. The patient was hospitalized 
and given 7,000,000 typhoid organisms 
by intravenous injection, followed by 
8,000,000 the next day, and 10,000,000 
the third. These injections produced a 
moderate rise in temperature each day. 
Sodium nitrite 100 mg. was injected sub- 
cutaneously daily. The day following the 
first typhoid injection the edema was less 
marked and by the end of the week the 
process had entirely cleared, leaving 20/20 
vision and a normal central field. 

Comments. This case illustrates the use 
of combined types of vasodilator therapy. 
It was seen early and again emphasizes 
the value of early treatment. This con- 
dition seemed to correspond to Duggan’s 
choroidosis centralis serosa. There can be 
little doubt that the lesion was primarily 
one of acute vaso-spasm. 


TUBERCULAR CHOROIDITIS 


The following case illustrates the bene- 
ficial effect of typhoid vaccine adminis- 
tered intravenously in cases in which the 
greatest immediate prolonged vasodilation 
is desirable. 

Case 8. Mrs. F. S., aged 24 years, re- 
ported in May, 1940, because of mild 
disturbance of vision in her right eye. 
The vision of the left eye had been poor 
since 1933, when she had an acute loss 
of vision which had been diagnosed by 
various outstanding ophthalmologists in 
the East as due to a tubercular chorio- 
retinitis. She had been treated for one 
year with tuberculin. Three months pre- 
vious to the present visual impairment 
she had given birth to her first child. 
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Examination. R.E., vision was 20/30 
improved to 20/20? with correction. L.E., 
vision was restricted to recognizing hand 
movements in a small portion of the tem- 
poral field. Fundi; R.E. There were sev- 
eral old small, healed spots of chorio- 
retinitis in the periphery. The macula was 
negative to examination. ..E. There were 
widespread, healed, large choroidal le- 
sions. Peripheral-field studies showed 
mild concentric constriction of the right 
visual field while the left field was lim- 
ited to a small crescent-shaped island 
temporally. 

Central-field studies of the right eye 
were normal when tested with a 1-mm. 
white test object at 1 meter’s distance. 
Five days later the visual disturbance of 
the right eye became more noticeable, 
and the vision was reduced to 20/100. 
There were indefinite scattered scotomata 
in the central field corresponding to scat- 
tered areas of edema in the choroid. 

The patient was hospitalized and given 
7,000,000 killed typhoid bacilli intra- 
venously followed by the same dose two 
days later. This induced a temperature 
rise to 103°F. The day after administra- 
tion of the first typhoid injection the 
edema became less and improvement con- 
tinued so that three weeks later there were 
no demonstrable signs of activity. There 
was a gradual improvement of vision to 
20/20. The macular area’ shows some 
small rounded atrophic areas with pig- 
ment borders. There were scattered sco- 
tomata in the central field corresponding 
to the lesions. The patient was put on 
tuberculin therapy as well as general care 
for a period of one year. Shortly after- 
ward (16 months after the birth of her 
first child) the patient again became preg- 
nant and it was thought wise to continue 
treatment with small doses of tuberculin 
until four months after the termination 
of her pregnancy. Twenty-two months 
after the onset of her symptoms she gave 


birth to a second child without the se. 
quelae of activity in her fundi, 

Comments. This patient illustrates the 
benefit derived from typhoid therapy as 
vasodilator. In addition, the case reminds 
one of the fact that there may be g 
flare-up of an old ocular tuberculosis 
shortly after the termination of preg. 
nancy. The value of general care as q 
preventivé seemed to be illustrated by the 
fact that the patient went through her 
second pregnancy without a flare-up of 
the fundus lesions. During the last four 
months of her pregnancy and for four 
months post partum the patient was 
treated as though she had a generalized 
tuberculosis. She was not allowed to 
nurse the baby. 


DISCUSSION 


The cases reported illustrate the type of 
fundus lesions in which vasodilatation 
seems effective. The results were spec- 
tacular in most instances. This can in 
part be attributed to the fact that they 
were seen early in the course of the dis- 
ease, and that they were in the relatively 
early age group. 

If the lesions have existed for a longer 
period of time the prognosis is not good, 
and the results have been disappointing. 
In some instances the treatment appar- 
ently did prevent further progression. 

As is to be expected the chronic fundus 
lesions in older patients who had consid- 
erable arteriosclerosis have not responded 
to vasodilator therapy. In these cases vaso- 
spasm does not play an appreciable part 
because of the inelasticity of the vessels. 

The treatment under discussion applies 
primarily to the acute lesions of the fun- 
dus, and quite obviously is ineffective if 
necrosis has set in or in cases of chronic 
and degenerative processes. 

If one agrees with the theory of Dug- 
gan and others that, irrespective of pos- 
sible etiology, the lesions are the result 
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of arteriolar spasm or increased capillary 
permeability, or both, with resultant tissue 
anoxia, then vasodilators are justified. 
The chief function of the therapy is to 
increase the supply of oxygen-containing 
blood to the anoxic capillaries and tissues. 

Whether or not Duggan’s theory is 
correct in its entirety is yet to be proved. 
There can be little doubt, however, of the 
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fact that vasodilation is helpful in the 
condition discussed. One point bears em- 
phasis; namely, that even though the 
theory is accepted, it is important to 
search for and eradicate any factor that 
may be a causative agent in the produc- 
tion of the lesion. 


384 Post Street. 
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ROENTGENOGRAPHY OF EXOPHTHALMOS WITH NOTES ON Typ 
ROENTGEN RAY IN OPHTHALMOLOGY 


RAYMOND L. PFEIFFER, M.D. 
New York 


PART I11* 


12. GLIOMA OF 
CHIASM 


THE OPTIC NERVE OR 

The fact that seven cases of glioma 
of the optic nerve or chiasm occurred in 
our series would seem to indicate that 


this is not a rare form of tumor.”® 


Exophthalmos was absent in one, and 
this case is not included in the table. In 
the diagnosis of this lesion roentgen- 
ography is preéminently successful. In 
children the finding of an enlarged optic 
canal is diagnostic if retinoblastoma and 


neurofibromatosis have been excluded. 
Films of the optic canal are quite essen- 
tial and must be made routinely in order 
that this lesion should not be overlooked 
by the roentgenologist. In Cushing’s** 
first series, in which diagnosis was un- 
certain preoperatively, films of the canal 
were not made. In addition to the en- 
larged canal, a fossa in the tuberculum 
sellae connecting with the canal may be 

* Part II of this paper appeared in the pre- 


ceding issue of the American Journal of Oph- 
thalmology. 


found, and in some cases roentgeno- 
graphic evidence of increased intraorbita] 
pressure may be observed. These con- 
genital tumors are slow growing and 
benign. If they are intracranial, and if 
the diagnosis is certain they are not re- 
moved in all cases lest the remaining 
vision be destroyed in the process. Two 
typical case reports follow: 


CAsE 20. GLIOMA (ASTROCYTOMA) OF THE 
OPTIC NERVE. The patient, L. O. B., a boy, aged 
14 years, was brought for examination because 
of the prominence of the right eye and dimin- 


Fig. 27 (Pfeiffer). Case 20. Glioma 
(astrocytoma) of the optic nerve. 
Roentgenograms of optic canals show- 
ing greatly enlarged right, and normal 
left. 


ishing vision which had begun a year ago. 

Examination. There was 3 mm. of right 
exophthalmos, as well as partial primary 
atrophy of the right optic nerve. The left eye 
was normal, and, so far as could be determined, 
the right visual field was unimpaired. 

The roentgenographic report was in part as 
follows: “The right side of the tuberculum 
sellae is dented by a large groove or fossa 
which is continuous with the optic canal. The 
right optic canal is very much larger than the 
left, is circular in contour, and measures 1I 
mm, in diameter. The right orbit is slightly 
larger, its intermarginal dimensions being 4 
by 42 mm., while those of the left are 38 
by 40 mm. This orbit shows evidence of in- 
creased intraorbital pressure and slight 
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crease in soft-tissue density. A well defined 
fossa is present in the nasal wall, compressing 
the ethmoids just anterior to the optic canal.” 

Impression: Glioma of the right optic nerve. 

Operation. Through a right frontal crani- 
otomy a grayish white mass involving the optic 
nerve and extending backward to the chiasm 
was found. For fear of injury to the chiasm 
and to the remaining vision, only a small portion 
of the tumor was removed for biopsy. 

Pathologic diagnosis. Glioma (astrocytoma) 
of the optic nerve. 

Case 21. GLIOMA (SPONGIOBLASTOMA POLARE) 
oF THE OPTIC NERVE. The patient, I. C., a girl, 
aged 14 years, complained of bulging of the left 
eve for the past three months and impairment 
of vision of the Jeft eye for six weeks. 

Examination. There was 4 mm. of left 
exophthalmos; vision of the left eye was re- 
duced to detecting hand movements only; the 
fundus showed two diopters of papilledema. 
The eye was displaced anteriorly, showed free 
motility, and could not be replaced. The right 
eye and visual fields were normal. 

" Roentgenographic report read in part as fol- 
lows: “The orbital margins are symmetric 
and of the mesoseme type. The sphenoid ridges, 
superior orbital fissures, and temporal lines 
are symmetric. The left orbit shows increased 
soft-tissue density and increased intraorbital 
pressure. In the nasal wall a fossalike de- 
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plastic craniotomy the left optic nerve was ex- 
posed and found to be twice its normal size at 
the optic canal, and to taper posteriorly 1 cm. 
chiasm. 


toward the The nerve was divided 


Fig. 28 (Pfeiffer). Case 
21. Glioma (spongiob'asto- 
ma polare) of the optic 
nerve, 


anteriorly to the chiasm and all the intra- 
cranial portion of the tumor removed. 


Pathologic diagnosis. Spongioblastoma polare 


of the optic nerve. 


Fig. 29 (Pfeiffer). Roentgenograms showing enlargement of the nerve 
and normal right canal. A separate canal for the ophthalmic artery can 
be seen below and adjacent to the right. 


pression anterior to the orbital apex is present. 
The left optic canal is greatly enlarged, is 
circular in contour, and measures 8 mm, in 


diameter. The right optic canal is circular in 
contour and measures 4.5 mm. in diameter. A 
Separate canal is present below and laterally 
to accommodate the ophthalmic artery.” 


Impression. Glioma of the optic nerve. 
Operation. Through a left frontal osteo- 


13. ARTERIOVENOUS ANEURYSM 


The six cases of this condition were 


typical of the lesion.**** In all there was 
a traumatic origin, in all unilateral pulsat- 
ing exophthalmos, and in all bruit was 
heard. At the time of the writer’s exam- 
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Fig. 30 (Pfeiffer). Case 23. Lymphoepithelioma of 
the naso-pharynx producing hyperostosis of the lateral 
wall of the orbit (inset). Roentgenogram showing thick- 
ening of the lateral wall of the orbit below and adjacent 
to the broad segment of the superior orbital fissure. 


ination the condition had varied between 
2 to 12 years in duration. 

Roentgenographically considered, pa- 
tients with this lesion do not show posi- 
tive changes at the beginning. With the 
passing of time, however, there is an in- 
crease in orbital pressure due to the 
elevated venous pressure, which increases 
the capacity of the orbit, producing 
atrophy of the wall of the orbit with 
alterations in the contours and erosion of 
the bone at the apex. Later in the course 
of the disease erosion and atrophy of the 
side of the body of the sphenoid and 
sella turcica may be noted. No changes 
may be detected during the first two years 
after onset, and at five years very definite 
changes become apparent. In the follow- 
ing case the involvement of the orbit was 
extreme: 

CAsE 22. ARTERIOVENOUS ANEURYSM. The pa- 


tient, L. L., a man aged 36 years met 
with an automobile accident. Thee 
days later, when he regained con- 
sciousness in a hospital, he complained 
of a roaring noise in his head, He Was 
observed to have a pulsating prom;. 
nence of the left eye. At this time 12 
years later, he still complained of this 
head noise. Three years ago the blood 
vessels over the bridge of the nose and 
forehead began to enlarge. 
Examination, The left eye was 
found to be prominent and to pulsate 
synchronously with the radial pulse 
The exophthalmometer reading was: 
O.D. = 19 mm.; O.S. = 24 mm. Large 
dilated veins extended across the 
bridge of the nose and up over the 
head. A loud bruit could be heard a 
any point over the skull, and could 
be reduced by pressure on the vessels 
of the left side of the neck, but not of 
those on the right side. There was 
complete optic atrophy of the left eye. 
The right eye was normal. : 
Roentgenographic report was in 
part as follows: “The left orbit js 
greatly enlarged and shows pressure 
atrophy of all its walls. At the apex 
of the orbit a well-defined defect js 
apparent, extending through the su- 
perior orbital fissure, the sphenoid 
ridge, and anterior clinoid process 
above. The adjacent optic canal js 
markedly distorted, but the walls are 
intact. . . . The sella turcica is normal in ap- 
pearance as well as the calvaria.” 
Impression: Pressure erosion and enlarge- 
ment of the left orbit by increased venous 
pressure. Arteriovenous aneurysm. 
Treatment by ligation of the left common 
carotid artery was proposed and rejected. 


14. MALIGNANCY OF PARANASAL SINUS 
AND LARYNX 


There was one case of lymphosarcoma 
arising in the nasal fossa, one case of 
epithelioma originating in the antrum, 
one case of epithelioma of the larynx, 
and one case of lymphoepithelioma. In 
three of these cases there was manifest 
destruction of bony parts of the orbital 
walls, and, in the case of the lymphoepi- 
thelioma of the nasopharynx, a well- 
defined hyperostosis in the lateral wall. 
Because of its unusualness and its im- 
portance in differential diagnosis the case 
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of lymphoepithelioma is reported in de- 
tail: 


Case 23. LYMPHOEPITHELIOMA OF THE NASO- 

pHARYNX PRODUCING HYPEROSTOSIS OF THE LAT- 
crAL WALL OF THE ORBIT. The patient, J. K,a 
man, aged 51 years, complained of protrusion of 
the left eye for six months, and simultaneous 
loss of vision in that eye. He stated that there 
was a whistling noise in his left ear, which a 
vear ago bled without any apparent reason. 
" Examination. There was left exophthalmos 
of 6 mm., with limitation of motility in upward 
and downward gaze. The vision of the 
left eye sufficed to detect hand move- 
ments; the fundus was normal except 
for a slight pallor of the disc, In the 
felds a small island of vision was 
present above in the left. The right 
eve was entirely normal. In the naso- 
pharynx a small polypoid area close 
to the posterior end of the inferior 
turbinate bone on the left side was 
visible and appeared to be quite con- 
gested. The examiner regarded it as 
neoplastic and made a biopsy. 

Roentgenographic report of the 
orbits was in part as follows: “The 
outer margins are symmetric and of 
the mesoseme type. The sphenoid 
ridges and temporal lines are fairly 
symmetric. The left superior orbital 
fissure is slightly larger than the right, 
though it appears to be quite normal 
in size. A well-defined thickening of 
the bone of the lateral wall of the left 
orbit the size of a large almond is 


to the broad segment of the fissure. 
The densest part of the hyperostosis 
lies medially and fades gradually into 
the bone of the medial cranial fossa. 
There is no destruction of bone of the 
left orbit. The optic canals are un- 
usually large and both are circular in con- 
tour; the right measures 6.5 mm. and the left 
7mm. in diameter. The sphenoid cell adjacent 
to the left canal is densely clouded. The 
adjacent left frontal, ethmoid, and maxillary 
sinuses show hyperplastic lining membranes.” 
Impression: The hyperostosis of the lateral 
wall of the left orbit is suggestive of a 
meningeal fibroblastoma, but its position is 
most extraordinary for this tumor. The ad- 
Jacent clouded paranasal sinuses may have 
some bearing on the condition and should be 
investigated further. 
Pathologic report on biopsy. Lymphosar- 
coma of nasopharynx. 
Treatments. Radium therapy. 
_ Course. The patient is living and well after 
six years, 
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15. MIXED TUMOR OF LACRIMAL GLAND 


These congenital new-growths contain 
tumor tissue which is both ectodermal 
and mesodermal in origin.**?? Fortu- 
nately, they are rare for they are quite 
malignant.?* In this series only five pa- 
tients with this form of tumor came for 
roentgen study. 

These tumors do not exhibit character- 
istic roentgenographic findings. Two of 


present below and immediately lateral Fig. 31 (Pfeiffer). Case 24. Mixed tumor of the 
lacrimal gland (insets). Roentgenogram showing the 
deep fossa of the lacrimal gland suggesting the con- 
genital nature of the tumor, and the structure involved, 
which pointed unmistakably to mixed tumor. 


the cases in the present series displayed 
changes. that, because of their location, 
were suggestive, and both are described 
because of their unusual interest. The 
three remaining patients showed _in- 
creased soft-tissue density of the orbit, 
and there was slight evidence of in- 
creased intraorbital pressure. 


CAsE 24. MIXED TUMOR OF LACRIMAL GLAND. 
The patient, O. B., a man, aged 39 years, 
complained of a growing prominence of the left 
eye which had been increasing for at least two 
years. It was unaccompanied by pain or dis- 
tress. The general health was good. 

Examination. There was 7 mm. of left 
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exophthalmos, the eye being displaced slightly 
downward as well as forward. It was not re- 
ducible by pressure, and no palpable tumor mass 
was evident. There was slight limitation of 
elevation. The visual acuity was normal for 
each eye as were also the fundi. 
Roentgenographic report read in part as 
follows: “The orbital margins are symmetric 
and of the mesoseme type. The sphenoid ridges, 
superior orbital fissures, and temporal lines 
are also nearly symmetric. The right orbit is 


Fig. 32 (Pfeiffer). Case 25. Mixed tumor of the lac- 
rimal gland producing hyperostosis (inset). Roentgeno- 
gram showing massive hyperostosis including and sur- 
rounding the fossa of the lacrimal gland. 


normal in appearance. The left orbit shows 
increased soft-tissue density and slight evi- 
dence of increased intraorbital pressure. The 
fossa for the lacrimal gland extends upward 
into the roof of the orbit 5 or 6 mm. above 
the normal level. The fossa is well outlined 
and there is no suggestion of invasion of the 
bone. The optic canals are normal.” 
Impression: The deepened fossa of the 
lacrimal gland suggests a tumor of this struc- 
ture. The fossa itself is probably a congenital 
anomaly associated with a congenital lesion 
of the gland—possibly a mixed tumor. 
Operation. Through a lateral canthotomy 
incision, Dr. Wheeler exposed a large tumor 
of the lacrimal gland. The growth was firmly 
attached to the lacrimal fossa but was not 
adherent to the eyeball or the adnexa. After 
the mass was removed, the tip of the index 
finger could be introduced into the lacrimal 
fossa, which projected far upward, accommo- 


dating the first joint of the finger, T 
no hiatus in the bone. 

Histologic diagnosis. 
lacrimal gland. 

Case 25. MIXED TUMOR OF LACRIMAL ; 
-PRODUCING HYPEROSTOSIS. The patient, P 
man, aged 55 years, developed a promine 
of the left eye. Biopsy of a palpable ina, 
mass in the upper outer quadrant of the ork 
disclosed a mixed tumor of the lacrimal glanj 
Further treatment was rejected, and when he 
came for roentgen examination {1 
years later the eye had become myc 
more prominent. 

Examination. The left eye showei 
5 mm, of exophthalmos and was dis. 
placed downward. A nodular mas 
could be palpated above, and massive 
thickening of the margin of the ortit 
was apparent. There was limitation oj 
motility and diplopia was present. No 
papilledema or optic atrophy could he 
discovered. 

Roentgenographic report. “There js 
a massive hyperostosis around the 
outer portion of the lacrimal fos 
and involving the upper and outer 
margins and adjacent anterior por. 
tions of the wall of the orbits. The 
frontal processes of the zygomatic 
bone exhibit some loss of substance 
below and thickening above, near the 
suture line. The hyperostosis is quite 
diffuse, tapers off gently with the sur- 
rounding bone, and is finely porous in 
character, without any evidence of 
increased vascularity.” 

Impression: This is an unusual in- 
stance of hyperostosis produced by a 
known mixed tumor of the lacrimal 
gland. The finely granular character 
of the thickened bone, without any 
evidence of vascularity, and its position involy- 
ing the anterior portion of the orbit, including 
the orbital margin, do not suggest meningioma. 

Operation. Exenteration of the orbit, per- 
formed by Dr. A. B. Reese, did not succeed 
in saving the patient’s life. 

Pathologic diagnosis. Mixed tumor of the 
lacrimal gland. 

Unfortunately, a piece of the hyperostosis 
was not obtained for microscopic study. 


here Was 


Mixed tumor Of the 


sLAND 


16. SACCULAR ANEURYSM OF THE INTER 
NAL CAROTID ARTERY 


All four cases of this condition seen 
in the present series were typical. In all 
there was diplopia in the beginning, and 
in all some degree of oculomotor paraly- 
sis was present. Exophthalmos varied 
from 2 to 8 mm., and headache was com 


mon 
were 
one 
sixt 
ilis 
olde 
the 
the 
or 1 
S 
inte 
cha 
; chat 
sion 
and 
find 
itse 
ilin 
col 
obs 
eig 
SIV 
| of 
In 
ane 
of 
Bo 


ROENTGENOGRAPHY OF EXOPHTHALMOS. III 933 


mon to all. Two of the patients 
were in the second decade of life, 
one in the third, and one in the 
sixth. Neither trauma nor syph- 
lis was an etiologic factor. The 
oldest patient’s aneurysm was of 
the arteriosclerotic type, whereas 
the others were of the congenital 
or mycotic type. 

Sacculated aneurysm of the 
internal carotid artery produces 
characteristic roentgenographic 
changes in the bone ;?**° thus ero- 
sion of the side of the sphenoid 
and of the sella turcica are early 
findings. Pressure atrophy of the 
bone under the optic canal, en- 
largement of the superior orbital 
fissure, and later erosion and de- 
struction of the bone of the canal 


Fig. 33 (Pfeiffer). Case 26. Saccular aneurysm of in- 
ternal carotid artery (inset). Roentgenogram showing 
deformation and erosion of the sella turcica and the 


itself become demonstrable. Curv- body of the sphenoid, with plaque of calcium in wall of 


linear plaques of calcium above _ vessel. 
the sella are indicative of this 

condition. In the three cases that were 
observed over a period of from three to 
eight years there was gradual and exten- 
sive destruction of bone of the lateral wall 
of the orbit with increasing exophthalmos. 
In the patient with the arteriosclerotic 
aneurysm there was a curvilinear plaque 
of calcium in the wall of the lesion itself. 
Both of the very young patients died 


within three years. In one of these the 
condition was bilateral, affecting both in- 
ternal carotid arteries. 

CAsE 26. ANEURYSM OF INTERNAL CAROTID 
ARTERY, RIGHT. The patient, B. L., a white woman, 
aged 56 years, complained of right-sided head- 
ache, double vision, drooping of the eyelid, 
a sensation of pressure within the head, weak- 
ness, and speedy fatigue. The blood pressure 
had been high for at least eight years. A can- 
cer was removed from the left cheek four 


Fig. 34 (Pfeiffer). Case 26. Saccular aneurysm of internal carotid artery. 
Roentgenogram showing erosion of the outer: wall and floor of the right 
optic canal. 
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years ago. She had a cholecystectomy nine 
years ago. The menopause occurred seven years 
ago. 

Examination. There was right exophthalmos 
of 3 mm. without pulsation. No bruit. Partial 
ptosis of the right upper eyelid was present. 
There was partial paralysis of the third nerve, 
marked by limitation of motility, upward, in- 
ward, and downward. The right pupil was 
larger than the left, and both were reactive. 
The right corneal reflex was diminished. 
Diplopia occurred in all directions of gaze. The 
fundi were negative save for moderately severe 
arteriosclerosis. Blood pressure, 210/110. 

Roentgenographic report in part as follows: 
“The sella turcica is deformed by erosion of 
the right side and of the body of the sphenoid. 
The posterior clinoid is thin, and the dorsum 
is atrophic and bent slightly backward! The 
right anterior clinoid process is shortened and 
sharpened. A small plaque of calcium is present 
several millimeters above the dorsum sellae, 
and its position is suggestive. The superior or- 
bital fissure is enlarged, and the lower outer 
quadrant of the optic canal is eroded away.” 

Impression: The findings are quite char- 
acteristic of aneurysm of the right internal 
carotid artery. 

Subsequent course. The patient was exam- 
ined from time to time and is still living at 
the age of 64 years. The aneurysm has in- 
creased markedly in size, as is evidenced by 
the increasing destruction of bone, and symp- 
toms have persisted. Only symptomatic treat- 
ment has been given. The blood pressure has 
dropped to 165/90. 


17. ABSCESS OF THE ORBIT 


In the four cases of this condition 
seen in the present series, there was 
manifest inflammation of the orbital tis- 
sues, indicated by edema of the lids and 
conjunctiva, together with pain, redness, 
and, in two cases, tenderness. 

Roentgenographically only increased 
soft-tissue density was apparent in the 
orbits. In two cases there was suppura- 
tive pansinusitis in the films, which sug- 
gested the cause. 


18. ETHMO-ORBITAL OSTEOMA 


These benign tumors appear to arise 
from embryonic rests in the cartilaginous 
bone of the anterior ethmoid cells. They 
grow slowly and extend into the frontal 
sinus and into the neighboring orbit to 
produce exophthalmos. They are usually 


ivorylike in hardness, and are diffcul 
to remove because they cannot be easily 
fragmented ;**** when removed in mass 
considerable mutilation of the tissues jg 
likely to result. The writer has followed 
for five years a case of osteoma that Was 
discovered in sinus films. Originally 
measuring 5 mm. in di: umeter, in two 
years its mass seemed to have increased 
three times in four years it 
reached the lamina papyracea, and now. 
after five years, it is causing a bulge of 
the nasal wall into the orbit. The fo. 
lowing is a case report of a characteristic 
lesion: 


size, in 


Case 27. Osteoma. The patient, M. M, , 
white woman, aged 44 years, complained of a 
painless prominence of the right eye that had 
been present for over two years, at which time 
she had had an operation for removal of bony 
tumor of the nose. Her only complaint was 
the deformity of the exophthalmos. 

Examination. The right eye was displaced 
anteriorly and laterally, without any impair- 
ment of motility. The exophthalmometer meas- 
urements were: O.D. = 22 mm., O.S. = 20 mm, 
The eyeball could be replaced somewhat, but 
not completely. The visual acuity and fund 
were normal. 

Roentgenographic examination was in part as 
follows: “An irregular, dense, bony mass ex- 
tends upward from the anterior ethmoid cells 
into the right frontal sinus, and laterally 3 or 
4 mm. into the orbit.” 

Impression: Osteoma of the right anterior 
ethmoid cells, the tumor having grown into the 
orbit and right frontal sinus. 

Operation. Partial excision of tumor. 

Pathologic diagnosis, Osteoma. 


19. PAGET’S DISEASE 


There were three cases of unilateral 
exophthalmos in seven cases of Paget's 
disease, including one case of osteoporo- 
sis circumscripta. In these three cases 
there was marked thickening of the bone 
of the roofs of the orbits on the sides of 
the exophthalmos, so that the diagnosis 
was obvious. The bone of the optic 
canals was remarkably thickened, reduc: 
ing the lumina, and explaining the opti 
atrophy. In several of the other cases of 
Paget’s disease the canals were adequate 
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in size and appeared to be uninvolved, 
although partial optic atrophy was 
present. 


20, BASAL-CELL EPITHELIOMA 


Advanced basal-cell epitheliomas ex- 
tending into the orbit may produce ero- 
sion of bone which may be recognized 
roentgenographically. In two cases stud- 
ied by the writer irregular eroded de- 
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truded 5 mm. and showed no limitation of 
motility. The eye was displaced solidly for- 
ward and slightly inferiorly. The vision was 
normal. 

Roentgenographic report was in part as fol- 
lows: “The orbital margins are symmetric 
and of the mesoseme type. The sphenoid ridges, 
fissures, and temporal lines are also symmetric. 
The left orbit shows slight increase in soft- 
tissue density, and there is slight evidence of 
increased intraorbital pressure. There is no 
solution of continuity of the walls of either 
orbit, and the adjacent structures appear to be 


Fig. 35 (Pfeiffer). Case 28. Neuroma of orbit (inset). Roentgenograms 
showing enlargement of the left orbit (film on right) and a striking in- 
crease in the capacity of the orbit after an interval of six months (film on 
the left), due to a rapidly growing neuroma in a child, 


fects of the margin of the orbit were 
found. 


21. NEUROMA 


This essentially benign glioma may be 
a rapidly growing tumor. In one such 
case in the present series the remark- 
able change that took place in_ the 
orbit within six months’ time was most 
informative, and indicated the time 
required for increased  intraorbital 
pressure to produce roentgenographic 
changes. 

Case 28. NEUROMA OF THE ORBIT. The patient, 
D. A. S., a girl, aged seven years, was first 
observed to have a slight prominence of the left 


eye two months before she came for the first 
examination. At this time the left eye pro- 


normal. The optic canals are nearly symmetric, 
are oval in contour, and measure approximately 
5 mm, (vertical) by 6 mm. (horizontal).” 

Impression: The left orbit shows increased 
soft-tissue density and early evidence of in- 
creased intraorbital pressure, indicating the 
presence of an intraorbital neoplasm. 

Because a definite diagnosis could not be 
agreed upon, the treatment was delayed and 
the patient was reéxamined nearly six months 
later. During this interval the exophthalmos 
had increased 9 mm. The exophthalmometer 
reading was: O.D.=13 mm.; O.S.=27 mm. 

Roentgenographic report. “Reéxamination of 
the orbits after an interval of six months shows 
the left orbit to be greatly enlarged. The 
walls of the left orbit are thinner and more 
concave, with the concavity more marked in 
the nasal wall, and the capacity of the orbit 
seems to have increased nearly one fourth. In 
the Caldwell projection the base of the right 
or normal orbit measures 39 by 39 mm., and 
that of the left 42 mm. (vertical) by 41 mm. 
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(horizontal). The lacrimal fossa of the left 
orbit appears to be deeper. The contour of the 
optic canal of this orbit has also changed 
greatly. It is now oval in contour and measures 
3% by 7 mm., whereas the right measures 5 
by 6 mm., as previously reported. There is 
great increase in the soft-tissue density of 
the left orbit. All the paranasal sinuses are 
small and clear, save the left antrum, which 
shows a dense shadow below, indicating the 
presence of a polypus.” 

Impression: The striking increase in the size 
of the left orbit is indicative of extraordinary 
growth of the neoplasm. The growth is too 
rapid for it to be a hemangioma. 

Operation. The pertinent part of the descrip- 
tion of the procedure was as follows: “A 
soft and vascular tumor could be seen and 
palpated above the optic nerve and under the 
superior rectus, from which it could not be 
separated by finger dissection. It was then de- 
cided simply to remove a piece of the tumor for 
biopsy.” 

Histologic diagnosis, Neurogenic sarcoma; 
later the diagnosis was changed to neuroma. 


22. Myopia 


In one case of unilateral myopia of 
high degree (16 diopters) the orbit was 
definitely larger on the side of the left 
eye.* In the other case no demonstrable 
difference was observed. 

Enlargement of the orbit should be 
expected in cases of extreme myopia as 
well as in hydrophthalmos, as has pre- 
viously been explained. 


23. GUMMA*? 


The two patients in this series with 
gumma of the orbit were Negroes, and 
both were unable to give satisfactory 
histories. One of them, with an exoph- 
thalmos of 5 mm., allegedly of five days’ 
duration, did not show positive roent- 
genographic findings. The other patient 
showed bizarre changes in the orbit. 
These are reported as follows: 


CAsE 29. GUMMA OF THE orRBIT. The patient, 
I. L., a colored woman, aged 45 years, stated 
that the right eye had been prominent since she 
had had a cold two months before, and that this 
prominence seemed to be increasing. The vision 
of the eye, which had always been good, had 
been lost some weeks before. 

Examination. There was 11 mm. of right 
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exophthalmos, the eye being displaced Solidly 
upward and outward, with severe restrictio, 
of motility in all directions of om. : 
ocular tension was 65 mm., and the interior 
of the eye could be viewed indistinctly, 
Roentgenographic report was as follows: 
“The orbital margins are nearly symmetric 
The sphenoid ridges are likewise nearly ve. 
metric. The left orbit is normal in all respects 
The right orbit shows increased soft-tissue 
density and changes in the floor and medial 
wall. The floor is atrophic or thin, and there 
appears to be a large opening in it. The medial 
wall shows extensive destruction of the lamina 
papyracea. The right ethmoid cells, the right 
antrum, the right sphenoid sinus, and the 
adjacent nasal fossa are completely occluded 
The optic canals are circular in contour, meas. 
ure 5 mm. in diameter, and are symmetric” 
Impression: The increased soft-tissue dep. 
sity of the right orbit, together with the 
destructive process apparent in the floor and 
nasal wall of the right orbit, and with the 
clouded adjacent sinuses, are suggestive of an 
epithelioma which probably arose in the nose, 
Laboratory examination. Four plus Wasser. 
mann. 
Operation. Biopsy of tissue from orbit and 
from nasal fossa. 
Pathologic diagnosis. 
syphilis, gumma. 


Chronic granuloma, 


24. XANTHOMATOSIS*®® 


In three cases of xanthomatosis 
(Schiiller-Christian syndrome) that 
have come to the attention of the writer, 
exophthalmos was found in the two in- 
cluded in this series. Both of these chil- 
dren had the typical syndrome of 
exophthalmos, diabetes insipidus, de- 
fects in the bones of the skull, and so 
forth. 

Roentgenographically, the sharply cir- 
cumscribed areas of diminished density 
of the bones of the calvaria and of the 
orbits were typical of those so frequent- 
ly described in the literature. One of 
these cases came to autopsy and was 
reported by Dr. Wheeler.*® 


25. BLooD CYST OF ORBIT 


The rare condition of orbital cyst 
without epithelial lining described by Dr. 
Wheeler®? was associated with a well- 
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defined defect in the frontal process of 
the zygoma, involving the margin of the 
orbit. The cyst could be palpated through 
the skin, and after the defect in the 
bone was demonstrated by the roentgen 
ray it too could be fairly well demon- 
strated clinically. Our roentgenographic 
diagnosis was dermoid cyst of the orbit. 
The failure to find an epithelial lining 
and the occurrence of red blood in the 
cyst led to the diagnosis of “blood cyst.” 
Fifteen percent of the contents was 
found to be cholesterol. 


%. CONGENITAL COLOBOMA CYST OF EYE- 
BALL OR RETINOCELE 


Three patients with this rare con- 
genital anomaly of the eyeball came un- 
der the writer’s observation, but satis- 
factory roentgenographic studies were 
made in only two. In both of these cases 
the orbit of the affected eye was much 
smaller than the other and was greatly 
deformed. The reduction in the size of 
the orbits is dependent upon the size of 
the eyeball and retinocele. The larger 
these structures are the larger should 
one expect the orbit to be. The follow- 
ing case is fairly representative: 


Case 30. CONGENITAL RETINOCELE. The patient, 
an infant, aged one month, was born with left 
enophthalmos. The left upper lid was much 
smaller than the lower, and below the lower lid, 
in what should have been the floor of the orb‘t 
in the normal skull, there was a rounded mass 
which was believed to be a rudimentary eyeball. 
The right eye was normal and the skull grossly 
deformed, 

Roentgenographic report was as follows: 
“Stereoscopic films of the skull in Caldwell 
position show striking asymmetry of the orbits. 
The right orbit appears to be fairly normal. 
The left orbit is encroached upon by the outer 
Margin, consisting of the frontal process of the 
zygoma and the zygomatic process of the 
frontal bone. The sphenoid ridges and superior 
orbital fissures are also asymmetric. Other 
markings of the orbits could not be made out 
clearly.” 

In order to prepare the socket to accommo- 
date a prosthesis it was decided to implant a 
gold sphere. 
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Operation. Extirpation of intraorbital cysts 
and implantation of gold sphere. The opera- 
tion was described in part as _ follows: 
“Through an incision in the lower cul-de-sac a 
multilocular cyst presented and was dissected 
free and removed. In the process of the dis- 
section several of the lobes of the cyst were 
perforated. A small rudimentary globe was then 
felt above the location of the cyst. Through 
further dissection this globe was exposed and 
excised. Definite evidence of ocular muscles 
was not found. An attempt was then made to 
anchor in position a 14-mm. gold sphere.” 

Pathologic diagnosis. Microphthalmos with 
retrobulbar cyst. 


27. MYELOMA 


The one case of multiple myeloma 
which occurred in the present series 
showed unilateral exophthalmos of se- 
vere degree. Characteristic circumscribed 
areas of diminished density were present 
in the bones of the skull and in many 
of those of the skeleton, which made 
diagnosis relatively easy. There was no 
evidence of osteoplasia, so that the ques- 
tion of metastatic carcinoma was not 
seriously considered. Although intensive 
radiotherapy was instituted, the patient 
died. 


28. TRICHINOSIS 


Since this is an acute infectious 
febrile disease running a somewhat 
limited course, no changes in the bones 
of the orbit are to be expected when 
exophthalmos occurs. In the case that 
was studied there was 1.5 mm. of right 
exophthalmos, with some limitation of 
motility and pain on movement of the 
eye. Puffiness of the lids and redness of 
the eyes were present a number of days 
before the patient was hospitalized. 
There was a history of the ingestion of 
pork one week before the onset of the 
symptoms, which included fever, gener- 
alized aching, epistaxis, and ocular mani- 
festations. The eosinophile count reached 
40 percent. The roentgenographic study 
of the skull and orbits was negative. 
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Fig. 36 (Pfeiffer). Case 31. Osteitis fibrosis cystica. Roentgenograms 
showing the massive thickening of the right frontal bone involving the 
orbit, the right frontal and ethmoid sinuses, the middle fossa, and adjacent 
structures. Although the right optic canal was entirely surrounded by the 
process, the visual acuity and visual field were normal. 


29. OSTEITIS FIBROSA CYSTICA 


This condition affecting the skull is 
rare; it is sometimes known also as “‘lo- 
calized Paget’s disease.” It may be asso- 
ciated with hyperparathyroidism, but in 
the case in the present series the calcium- 


phosphorus ratio of the blood was nor- 
mal. As another cause of hyperostosis 
which might involve the orbit it is espe- 
cially interesting. 

Case 31. OsTEITIS FIBROSA CysTICA. The pa- 


tient, E. B., a colored man, aged 22 years, on 
coming to the Clinic seeking relief for rheuma- 
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tism of his legs, was observed to have 
q bulging of the right frontal bone. 
There was a hard, firm prominence of 
the right side of the forehead, at the 
root of the nose, and in the upper 
margin of the orbit suggesting mas- 
sive thickening of the bone. The right 
eve was displaced forward 3 mm. and 
slightly downward. The vision of each 
eve was normal, and there was no 
limitation of motility. The fundi were 
normal, The Wassermann was nega- 
tive, and the blood count normal. 

Roentgenographic report. “There is 
massive thickening of the right frontal 
bone involving the roof of the orbit 
which measures 35 mm. in thickness. 
The shadow is mottled with areas of 
increased and diminished density, but 
with increased density predominating. 
There are cavity-like areas of dimin- 
ished density. The right frontal sinus 
is entirely obliterated, and the left is 
encroached upon. The mass is thickest 
at the orbital margins and tapers off 
posteriorly to the sphenoid ridge and 
superiorly to the coronal suture. The 
right optic canal is piriform in con- 
tour, measures 4.5 by 6 mm., and is 
entirely surrounded by the hyperplastic 
bone. Nasally, the mass extends in- 
feriorly to incorporate the ethmoid 
cells and the upper portion of the 
nasal fossa.” 


30. LIPIODOL IN ORBIT 


This patient was a young woman who, 
in another laboratory, had acquired a 
prominence of the right eye as a result 
of the forceful injection of lipiodol into 
an undeveloped antrum, for purposes of 
roentgen study. The oil was apparently 
introduced with such pressure as to frac- 
ture the floor of the orbit. 


31. SuBDURAL HEMATOMA 


This condition as a cause of exoph- 
thalmos has never been mentioned in 
ophthalmic literature, so far as the au- 
thor has been able to determine. Sub- 
dural hematoma is not an uncommon 
neurologic condition, but as an etiologic 
factor of exophthalmos it is most un- 
usual. In 1938 Davidoff and Dyke* re- 
ported four cases of relapsing juvenile 


Fig. 37 (Pfeiffer). Case 32. Subdural hematoma (in- 
set). Roentgenogram showing enlargement of the left 
middle fossa encroaching upon the orbit and causing 
exophthalmos. Note the curvilinear shadow of calcium 
in the lesion adjacent to the body of the sphenoid. 


chronic subdural hematoma, three of 
which were of the middle fossa, and 
exophthalmos was mentioned in two of 
these cases. At about the same time Dr. 
A. B. Reese sent the following case to 
the writer for determination of the cause 
of the left exophthalmos. 


CAseE 32. SuBpURAL HEMATOMA, The patient, 
D. B., was a girl, aged eight years. She had 
been delivered with forceps with injury to the 
left temporal region. During the first years 
of life she had had attacks of coma and 
vomiting, with crossing of the eyes. Since 
her first year the left eye had been observed 
to be more prominent than the right. The at- 
tacks of nausea, dizziness, anorexia, irritability, 
and the like, continued. 

Examination. There was 5 mm. of left 
exophthalmos with paralysis of the left abdu- 
cens nerve. The left eye was quite solidly dis- 
placed, without pulsation or bruit. The visual 
acuity of each eye was normal and the fundi 
were normal. 
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Roentgenographic report. “Stereoscopic 
films of the skull show the calvaria to be of 
average thickness, with normal convolutional 
impressions, vascular channels, and sutures, and 
to be mesocephalic in type. The temporal bones 
are well pneumatized and clear. The right 
petrous ridge is normal and the left is thinned 
at its apex. The basal angle is normal. The 
sella turcica measures approximately 8 by 8 
mm. and shows a shallow fossa in the position 
of the tuberculum. The left middle fossa is 
unusual and is quite different from the right, 
appearing to be deeper and wider and encroach- 
ing upon the lateral wall of the left orbit. A 
long and dense curvilinear plaque of bone lies 
in the middle fossa near the wall nasally. The 
orbital margins are symmetric and of the 
mesoseme type. The sphenoid ridges are asym- 
metric; the right is normal and the left is thin 
and short medially, reducing in size the an- 
terior clinoid process. The left superior orbital 
fissure is larger and is not well defined in- 
feriorly, where it appears to become a part of 
the eroded or thinned greater wing of the 
sphenoid adjacent to its body. A groove 2 or 
3 mm. deep extends into the side of the body 
of the sphenoid on the left side. The optic 
canals are asymmetric; the right is circular in 
contour and measures 5 mm. in diameter; the 
left is roughly triangular in contour and meas- 
ures 5 by 5 mm.; the inferior root of the 
lesser wing of the sphenoid below is thinned 
and atrophic. All of the paranasal sinuses are 
clear.” 

Impression: The skull shows enlargement of 
the left middle fossa with atrophy or deformity 
of the surrounding structures. The lateral wall 
of the left orbit is thinned and is slightly con- 
vex inward, compromising the orbit and prob- 
ably influencing the position of the eyeball. It 
must be concluded that an intracranial expand- 
ing process is responsible for the orbital find- 
ings. 

Operation. Craniotomy with evacuation of 
the subdural hematoma was performed by Dr. 
Penfield. 


32. UNDIAGNOSED EXOPHTHALMOS 


In 13 of the 20 cases of undiagnosed 
exophthalmos, all of which were unilat- 
eral, the roentgenographic findings were 
negative save for demonstrable increased 
soft-tissue density. In most of these cases 
the exophthalmos was reducible and of 
minor degree. In four of the seven cases 
in which there were positive roentgeno- 
graphic findings, increased intraorbital 
pressure was demonstrated, and all prob- 
ably had intraorbital tumors. These pa- 


tients rejected further treatment, moved 
from the community, or remained under 
observation. 


CONCLUSION 


The field of application of the roent. 
gen ray in ophthalmology has been go 
extended, and the modality has become 
so indispensable, that it should receive 
more attention from eye physicians as a 
diagnostic medium, and roentgenology 
should be included in the curricula of 
schools of ophthalmology and in the 
training of residents. It is only through 
this medium that we are enabled to study 
the orbit in the living. Through it has 
come considerable knowledge of the 
normal variations and pathologic changes 
that take place in the orbital cavity. With 
this knowledge, which is constantly being 
confirmed at operation and in the patho- 
logic laboratory, our diagnostic acumen 
is reaching new heights. 

The value of the roentgen ray is well 
demonstrated in the study of exophthal- 
mos, which has become, perhaps, its 
most important sphere of usefulness. 
With the aid of the ray we are able not 
only to diagnose many causes of exoph- 
thalmos, but also to differentiate, with 
some degree of accuracy, at least a few 
of the various tumors that arise in the 
orbit. 

Two hundred consecutive cases of 
exophthalmos were studied from the 
standpoint of roentgenography, and it 
was found that 138, or about 70 percent, 
gave positive findings. In 84, or 42 percent, 
the findings were indicative or diagnos- 
tic. In an additional 20 percent the find- 
ings, when considered in the light of all 
of the clinical and laboratory evidence, 
were suggestive. The findings were of 
greatest usefulness in 6 of the first 12 
most common conditions (one-third of 
all the cases) ; that is, in cases of reten- 
tion cyst, meningioma, craniostenosis, 
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neurofibromatosis, deformity of the mal gland. Combined benign and ma- 
orbit, and glioma of the optic nerve. lignant tumors and cysts constituted 74, 
Cases of pseudo-tumor, hyperthyroidism, or 37 percent. Roentgenographic diag- 
and oculomotor paralyses, totalling 37, noses were made from positive findings 
or nearly one-fifth of the entire series, in 33, or 44 percent of these cases, and in 
were almost uniformly without helpful 20 more the findings were suggestive. 
roentgenographic findings. Ten percent The value of the roentgen ray in 
of all the cases of exophthalmos were eliminating extraorbital conditions as 
associated with cancer, and only 13, or possible causes of exophthalmos in most 
6 percent, of these were primary intra- instances is one of its greatest contribu- 
orbital malignant neoplasms—8 carci- tions to the study of individual cases of 
nomas and 5 mixed tumors of the lacri- _ proptosis. 
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A REPLY TO CERTAIN CRITICISMS OF ANISEIKONIA* 
DP. 107 
T. Med W. B. Lancaster, M.D. 


Hanover, New Hampshire 


rcle of 
hens Criticismst of aniseikonia may be di- _ those with even numbers are visible to one 
Ig 
vided into two groups—those that deal eye only, whereas those with odd numbers 
with the methods of measuring anisei- are visible only to the other eye. The pur- 
‘ompli- 


konia, and those that deal with its appli- pose of the eikonometer is to measure di- 
entgen | cations, clinical, physiologic, and psy-_ rectly the difference in size of the two 
chologic. images, perceived by the two eyes, of two 

A brief presentation of the methods of objects of the same size. The objects 
in the | measuring aniseikonia and of the princi- measured are the distances from the cen- 
ples involved is necessary for intelligent ter target to the pairs of arrows, O and E 
discussion of the criticisms. I will then (odd and even). From the center to a 
Neur. | consider the following allegations or criti- given pair of arrows is four degrees; if 


Surg, 


14 


__ | cisms: the two eyes see the two arrows of a pair 
is 1. Peripheral fusion cannot be de- exactly opposite each other, then the dis- 
pended upon. tance, center to odd, is equal to center to 
enh, 2. It is heterophoria that is being meas- even. If center to odd appears larger to 
mas, ured, one eye than center to even appears to the 
3. With shifting gaze, it is anisophoria other eye, the odd arrow will be farther 

. of that is measured. from center than the even arrow. 
4. Asymmetric convergence. If fusion is not maintained, then one is 
stic | 5, Low threshold at near vision makes not measuring from a fixed point. It is as 
x aniseikonia a negligible factor. if one wished to compare the length of 
is two rods. The easiest way would be to 
Clinical Applications rest one end of each rod on the firm sur- 
6. Inadequate documentation. face of a table and then see if the other 
7. Psychology explains all. ends were even, or if one projected be- 
yond the other. In the eikonometer we do 
THE EIKONOMETER (FIG. 1) not have two rods, but we have points 


The target projected on a screen which represent the ends of the rods, 
which the patient looks at through polar- which is all that is necessary in order to 
oid lenses consists of, first, a central, determine whether the rods are equal or 
rather large, and conspicuous black-on- whether one projects beyond the other. It 
white figure visible to both eyes—the is obviously essential that the central ob- 
binocular target. The purpose of this is to ject remain a fixed point by steady fusion. 
excite fusion, and it fulfils this function If the patient does not maintain fusion of 
very well. Second, four degrees to right, this target when it is seen peripherally— 
left, up, and down from this central fig- that is, when he is not looking at it—the 
ure are four pairs of dashes, as shown in _ test fails. It is as if, instead of resting the 
figure 1. These are polarized, so that two rods on a firm table, someone were 


*From the Dartmouth Eye Institute. Read before the American Ophthalmological Society, at 
Hot Springs, Virginia, June 3, 1942. 

*No record has been kept of criticisms, and this paper is not, of course, all-inclusive, but is 
based On my personal impressions of the problems that have made it difficult for some to accept 
aniseikonia as a significant factor in ophthalmology. 
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asked to hold the proximal ends even 
while the examiner measured the other 
ends. If, as soon as the examiner directed 
his attention to the distal ends, the assis- 
tant were to let his ends slip, the measure- 


concentrated on them, and not On. the 
center, 

The simplest experiment that | have 
made is as follows: Two dashes are pro- 
jected on the screen, R visible only to the 


a wn 


Fig. 1 (Lancaster). Eikonometer pattern. The central disc and square 
and the long vertical and horizontal lines are visible to both eyes, so that 
fusion is maintained, no matter what part of the screen the eyes are looking 
at. Each pair of dashes consists of one odd-numbered and one even-numbered 
dash. The odds are visible to one eye only, and the evens are visible to the 
other eye only. If there is no aniseikonia, the odd dash is exactly opposite 
its even-numbered mate. If aniseikonia is present, the dash seen by the eye 
with the larger image will be farther from the common center than the 


other dash. 


ment would be worse than useless—it 
would be misleading. 

It is necessary to prove that peripheral 
fixation of the binocular target can be re- 
lied upon when the gaze is directed away 
from the center to the arrows or dashes 
whose relative position is so important 
that the attention of the patient must be 


right eye, L visible only to the left eye. 
They can be moved in any direction for 
any desired distance. Two rectangles are 
projected similarly, one visible to each 
eye and easily moved in any direction. Let 
the dashes be set parallel and near to 
gether, so that they can be easily fused. 
Let the rectangles be set four degrees 
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from the dashes and partially superposed, 
so that they are in a favorable position 
for fusion. 

If the dashes and the rectangles are 
separated an equal distance in the same 
direction (fig. 2), then the movement 
necessary to fuse the dashes is the same 
movement necessary to fuse the rectan- 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 
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larger fusible objects. The important and, 
to one who sees it for the first time, star- 
tling fact is that, in spite of every effort to 
keep the dashes fused, they gradually 
move apart as the rectangles are sepa- 
rated, making the dash a double dash and 
the rectangle single (fig. 5) because the 
stimuli on the peripheral retinas exert a 


3, X\ 
5. 
W 


Figs. 2 to 6 (Lancaster). Peripheral fusion targets. 


gles. They will, in fact, be fused promptly 
into one dash and one rectangle (fig. 3). 
Now, while the observer concentrates his 
attention on the dashes with a view to 
maintaining steady fusion, let the rect- 
angles be gradually separated. If the ob- 
server keeps the rectangles fused, he will 
see the dashes separate. If he keeps the 
dashes fused, the rectangles will separate 
(fig. 4). It is a contest between fusion of 
two centrally (foveally) fixated fusible 
objects and two peripherally located 


stronger fusional reflex than the small 
foveal stimuli. 

If, instead of two parallel dashes fa- 
vorably placed for fusing, two nonfusible 
dashes are used (fig. 6), then the periph- 
eral stimuli will dominate the fusion even 
more. That is the way the eikonometer is 
arranged. 

Hundreds of observations at the Dart- 
mouth Eye Institute, with all sorts of 
targets and dispositions of them, in vari- 
ous parts of the field at various dis- 
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tances, have established the validity of the 
eikonometer design as furnishing depend- 
able fusion of the binocularly seen target.’ 
Any criticism based on the natural but 
mistaken assumption that fusion is not 
maintained by the binocularly seen central 
target when the gaze is directed away 
from it toward the dashes, can be dis- 
missed as unfounded—quite beside the 
mark. 

Bearing of heterophoria on aniseikonia, 
(a) It is asserted or suggested? that when 
the patient looks at a pair of dashes pro- 
jected on the screen (fig. 6) without the 
rectangles, and the one seen by the right 
eye appears to the right or left of the one 
seen by the other eye, this position is due 
to esophoria or exophoria, and when the 
deviation is measured, what one is meas- 
uring is heterophoria, not aniseikonia. 
Quite true. An excellent method of meas- 
uring heterophoria, and one which I have 
often used, is to project on a screen two 
dashes, one visible to each eye. The pa- 
tient is told to look at one of the dashes 
and tell where the other is, or, better, he 
is instructed to move the other so that it 
coincides with the first dash. This is the 
principle made use of in the Lancaster 
red-green test. It differs basically from 
the aniseikonia set-up, since it has no ob- 
ject visible to both eyes and is, therefore, 
incapable of exciting fusion.* The eiko- 
nometer has a large, bright object visible 
to both eyes and fused by them. If, for any 
reason, the patient cannot or does not fuse 
this object, the eikonometer cannot be 
used. For instance, suppose a patient has 
no binocular vision—perhaps he has 
strabismus. The strabismus may be be- 
lieved to be due to aniseikonia, but if the 
patient suppresses and cannot get binocu- 
lar vision, his aniseikonia will have to be 


*With a suitable central binocularly seen 
fixation object, the red-green device may be 
used as a screening test for the rough estima- 
tion of aniseikonia. 


measured in some other way—this is not 
a case for the standard eikonometer. 

Heterophoria has an effect on the 
measurements made with the standard 
etkonometer, but not on the space eiko. 
nometer. This is the phenomenon of fixg. 
tion disparity formerly called “retinal 
slip.” It can be eliminated by correcting 
the heterophoria. This is a criticism tha 
may be made by those who have used the 
instrument, but it would not occur to q 
skeptic who had not used the instrument, 

(b) It is maintained that in using the 
eikonometer in its present form the 
patient, since he has to shift his gaze 
successively to right, left, up, and down, 
is changing his phoria in changing the 
direction of his gaze, and this brings out 
any anisophoria that may be present. 
Anisophoria is heterophoria that varies 
in different directions of gaze; that is, 
the phoria differs from what it is when 
the patient’s eyes are in the primary posi- 
tion. Anisophoria is very common; in 
fact, it is the exception to find a patient in 
whom the phoria is the same in all direc- 
tions of gaze, especially if the tests are 
made at large angles of deviation from 
the primary position—by large I mean 
over 15 degrees, since most of the ocular 
movements take place within 10 to 12 de- 
grees of the primary position. In a group 
of patients taken at random, I should be 
surprised to find one without anisophoria. 
It is like aniseikonia—unless one disre- 
gards small quantities, one must admit it 
is the rule. As with astigmatism, all eyes 
have a littlke—emmetropia is a never- 
realized ideal. The question is not as to 
the presence of these various defects, but 
as to their significance—how extensive 
must they be to be taken account of? 
There can be no question as to the exist- 
ence of anisophoria. 

As heterophoria is not being measured, 
neither is anisophoria. It is the essence of 
heterophoria that fusion is prevented— 
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it is the fusion-free position of the eyes. 
As has previously been explained at 
length, fusion is present and is indispen- 
sable to the use of the eikonometer. 

To measure heterophoria, one eye is 
covered or otherwise prevented from fus- 
ing with the other eye. What does the left 
eve do when the right eye fixates? The 
‘nnervation required to carry out the re- 


Fig. 7 (Lancaster). Phoria in different 
directions of gaze. The exophoria in the 
primary position is 3.5. Looking up 10 
degrees, it is 8°; down, 10 degrees, it is 
4°. down, 20 degrees, it is 7.5*. The 
hyperphoria is 0.3 left hyperphoria in 
the primary position. Looking to the left 
it is 0.0°, looking to the right 0.5*, 0.74, 
0.64 at 5 degrees, 10 degrees, and 15 de- 
grees, Looking straight down, 0.4* left 
hyperphoria; down to right, 0.0°; down 
to left, 1.0*. Up to the left it becomes 
right hyperphoria, 0.2*, and so on. 


flex act of fixation is the same in both 
eyes, since the two eyes are but two parts 
of a single mechanism, the binoculus. The 
covered eye—the nonfixating eye—there- 
fore moves with the fixating eye and takes 
a position which approximates that of its 
mate, sometimes closely, often not very 
closely, never exactly (orthophoria is an 
ideal that is never attained if one measures 
small enough fractions of a prism diop- 
ter). The innervation consists of a series 
of rapid pulsations (50 to 100 a second). 
Careful inspection of the fixating eye 
shows that it does not fixate immovably, 
that slight fluctuations are constantly oc- 
curring. Hence it is not surprising that 


the covered eye, which obtains its inner- 
vation by way of the fixating eye, tends to 
“float” about. This is a characteristic phe- 
nomenon. When a phoria is measured by 
any very sensitive method capable of 
showing fluctuations of small fractions of 
a prism diopter, repeated readings show 
irregular changes that are best described 
as “floating.” When a further variable 


\/ 


a 


} 


element in innervation is. introduced by 
directing the gaze away from the primary 
position, considerable irregularity occurs 
and is to be expected. I have been look- 
ing for cases that, with change of direc- 
tion, showed a change that was large 
enough and occurred with sufficient uni- 
formity to warrant its correction with a 
size lens, but I have not been able to find 
one. I do not doubt that they occur, but I 
question their frequency. 

I have made many measurements my- 
self, and have examined the records of 
many made by other members of the staff. 
Here are a few examples (figs. 7 and 8) 
showing the tendency to floating and ir- 
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regular fluctuations. 

Anisophoria includes the well-known 
deviations in paralytic strabismus. Here it 
is the custom to speak of the deviation as 
nonconcomitant, whereas in the typical 
nonparalytic squint the deviation is con- 
comitant. However, even in a concomitant 
strabismus, the deviation is not absolutely 
equal in the various directions of gaze, 


but the slight variations are disregarded. 

The most satisfactory method of test- 
ing a patient for the presence of con- 
comitant or nonconcomitant deviations is 
by means of the Lancaster red-green test. 
This is also a rapid method of testing 
whether a phoria is equal in various direc- 
tions of gaze, or whether anisophoria is 
present. 

There are several methods of measur- 
ing aniseikonia that preclude all possibili- 
ty of anisophoria as a factor. These are 
the space eikonometer, the leaf-room, the 
S-curve, the horopter, and the Lancaster 
modification of the standard eikonometer 
in which the fixation on the two.dashes is 


always central—no shifting up, down 
right, or left—and the fusion object is al. 
ways peripheral. 

When the measurement of aniseikonj, 
by the space eikonometer and the horopter 
is compared with the measurement in the 
same cases on the standard eikonometer 
the correlation is high, hence the evidence 
1s most convincing. 


Fig. 8 (Lancaster). Phoria in different 
directions of gaze. The exophoria floats 
around from 4.5* exophoria in the primary 
position to a maximum of 10* up to right 
and a minimum of 4.5* straight down and 
straight to the right. The left hyperphoria 
varies or floats from 0.4* primary to 0.2! 
down 20 degrees, 2.0* up to right, 0,124 
down to right, and so on. This and figure 
7 are typical examples of anisophoria, 
They show how irregular it is—quite un- 
like aniseikonia in its characteristics. 


The space eikonometer (fig. 9) affords 
a method of measuring aniseikonia by 
its functional effects on spatial localiza- 
tion. The Research Division of the Dart- 
mouth Eye Institute has been working on 
this method for two years, and a few 
months ago, after subjecting it to a care- 
ful correlation with the standard eiko- 
nometer and finding the results satisfac- 
tory, it turned it over to the Clinical Di- 
vision for the crucial test of practice. 

Aniseikonia affects the apparent posi- 
tions of the lines or rods seen binocularly. 
There are five tyes of aniseikonia, each 
having its characteristic effects on spatial 
localization. The magnitude of the ani- 
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seikonia may be measured by the strength 
of the size lens required to correct it, or 
it may be measured by the extent of the 
distortion of the lines in the opposite di- 
rection necessary for them to appear nor- 
mal to the patient. The data obtained by 
measuring a series of cases first on the 
eikonometer and then on the space eiko- 
nometer have been subjected to statistical 
analysis by Professor Ogle, who gave me 


Fig. 9 (Lancaster). Space eikonom- 
eter (diagrammatic).* The patient 
looks through the aperture in a screen 
which limits the field of vision to the 
test objects. These consist of a cen- 
tral oblique cross (for simplification 
the means of support are omitted). 
The cross is three meters from the 
eyes, and its plane is perpendicular to 
the median line of the two eyes. A 
distance of 60 cm. in front of the 
cross there is a pair of vertical rods 
or lines (front plumb lines) 50 cm. 
apart; and an equal distance behind 
the cross there is another pair of 
plumb lines the same distance apart. 
A little farther back is a neutral col- 
ored screen employed as a_ back- : 
ground. | 

Aniseikonia, either spontaneous or 
induced by lenses, causes distortions | 
of these lines, which are characteristic 
of the kind of aniseikonia (overall, \ | 
axis 90 degrees, axis 180 degrees, : 
oblique, cyclo, asymmetry), and the 
amount is measured by the strength 
of the lens which corrects the distor- | 
tion. 


permission to quote a part of his results. 

It is regarded as fairly good correlation 
if the coefficient of correlation, r, is over 
0.60. The measurements on the space 
eikonometer showed correlations for the 
different forms of aniseikonia (overall, 
meridional 90 degrees and 180 degrees), 
measured on the standard eikonometer, 
well above 0.60, and in some cases over 
0.90. 

On the other hand, a study of certain 
aspects of the heterophorias failed to 
show a relationship to the findings on the 
space eikonometer. In measuring ani- 
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seikonia one is not measuring something 
that shows any fundamental relationship 
to heterophoria, as would be the case if 
one were really measuring anisophoria 
when using the eikonometer. 

This correlation between findings on 
the standard eikonometer and the space 
eikonometer was to be expected, but the 
mathematical proof is gratifying, and 
should be convincing. 


APERTURE A 
NEUTRAL 
| BACKING 
~ 
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ADJUSTMENTS MAY BE OPTICAL 


MECHANICAL 


Another group of data is furnished by 
correlating findings on the standard 
eikonometer with findings on the horop- 
ter—both frontal-plane horopter and the 
vernier horopter (grid nonius). Attention 
is called to the fact that in taking the 
horopter measurements the gaze is main- 
tained steadily on the center. There is no 
shifting of the gaze to right, left, up, or 


* An authoritative description of the space 
eikonometer, together with details of the re- 
sults of a comparison of this instrument with 
the standard eikonometer, is being published in 
the immediate future by Prof. K. N. Ogle. 
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down, therefore there can be no possibili- 
ty of anisophoria confusing the data. 
These data were collected in studying the 
effects of wearing size lenses by members 
of the staff. Daily tests were made morn- 
ing and evening for weeks at a time. The 
results will be reported by Dr. Burian, 
from whose findings I have permission to 
quote. 

There are other methods of measuring 


A 8 


LE RE 


Fig. 10 (Lancaster). Difference in dioptric 
image produced by asymmetric convergence. 
The object A B is to the right of the midline, 
and therefore nearer the right eye than the left. 
Hence the retinal image in the right eye is 
larger than that in the left eye. 


aniseikonia without shifting the direction 
of gaze and so without any possibility of 
measuring anisophora. For instance, I 
have constructed an eikonometer in which 
the fusion object is placed in the periph- 
ery and the dashes are in the center, 
where fixation is constantly maintained. 
The arm carrying the dashes and the 
peripheral fusion object is rotatable 
around the dashes as a center, so that 
measurements can be made in any merid- 
ian. Suitable spotlights at each end and 
at the center of the arm make it possible 
to measure anisophoria. 

The cumulative effect of studying large 
masses of data obtained by different meth- 
ods is overwhelming. Difficulties are en- 
countered from time to time, but as one 
difficulty after another is overcome, the 


observer’s confidence increases. Fortu- 
nately for science and for the interest of 
scientific investigation, other Problems 
appear. Hypotheses must be modified, 
and theories must be expanded and cop. 
rected. Any explanation that claims to 
solve all difficulties—to be 100 percent 
perfect—is unreliable. 

A stumbling-block to many has been 
the well-known difference in size of the 
retinal images produced by asymmetric 
convergence.* 

For simple geometric reasons an object 
of a given size, located to the right (fig, 
10) or the left of the midline, and fairly 
near the observer, subtends a larger angle 
at the nodal point of the near eye. The 
difference in angular size may easily be as 
much as 5 percent or more. This causes 
no trouble to the ordinary individual, yet 
it is an aniseikonia many times larger than 
what is believed to be significant, and 
capable of causing disturbance in the or- 
dinary use of the eyes. There was further 
confusion by a mistaken effort on my part 
to explain the mechanism by which one 
adapts one’s self to this asymmetric con- 
vergence. It had recently been discovered 
that on performing dextro-. or levo- 
version, the perceptual image of the ad- 
ducted eye, in some unknown way, be- 
came enlarged. This enlargement, if of 
the right magnitude, would correct and 
compensate for the geometric enlarge- 
ment of the image of the abducted eye. I 
was informed that the compensation was 
almost perfect, and I stated so in my dis- 
cussion of Dr. Friedenwald’s paper. This 
sweeping statement was not justified. 

That compensation takes place under 
certain conditions is obvious from Ogle’s 
observations. However, as reported in 
Ogle’s paper,® the experiments were not 
all consistent (fig. 11), and the explana- 
tion for this lack of consistency was not 
apparent. Ogle regards the matter as un- 
finished business, and therefore is unwill- 
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ing to draw any sweeping conclusions such 
as | erroneously believed he had made. A 
similar statement was made by Professor 


Ames.° 
To understand this problem of asym- 


metric convergence, one must bear in 
mind that aniseikonia is of two kinds— 
normal and abnormal. Some observers 
would restrict the term to abnormal 


Fig. 11 (Lancaster). 
Graphic representation of 
data obtained by R. H. D. 
on the haploscope, with 
peripheral target patterns 
at a visual distance of 33 
cm. 
The broken lines show 
the actual findings. They 
fall very close to the the- 
oretically perfect com- 
pensation over a large 


or left and how far away they are. It is 
not, as was formerly believed, the pro- 
prioceptive sensations in the external 
ocular muscles that tell one in just what 
direction his eyes are looking. 

The claim I made previously was only 
partly justified, and is not the answer to 
the problem. The correct answer is that 
aniseikonia in asymmetric convergence is 
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forms. This I believe to be unwise, and 
tends to confuse instead of to clarify the 
subject. Briefly, there are many ways in 
which advantage is taken of differences 
in size or shape of the perceptual images 
to secure better spatial localization in 
binocular vision. Aniseikonia is the very 
basis of binocular depth perception. The 
visual apparatus not only has learned to 
adapt itself to these normal differences 
in size, but actually to take advantage of 
them for more nearly perfect vision. 

It is by the differences in size and 
shape of the perceptual images that one 
knows that objects are located to the right 


a normal aniseikonia, and therefore not 
productive of abnormal effects, but is 
taken care of—indeed, taken advantage 
of—by the visual processes in various 
ways for accurate spatial localization. 
Ludvigh? has pointed out that, in read- 
ing, the vertical size of the individual let- 
ters is such that a difference of say 1 per- 
cent in the size of the two perceptual 
images is a difference of 1 percent of a 
very small quantity—of one or two milli- 
meters, depending on the size of the 
print. Therefore the magnitude to be de- 
tected is 0.01 or 0.02 mm. Since, if the 
page is held 450 mm. from the eye, the 
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retinal image is one thirtieth the size of 
the letter, the magnitude on the retina is 
0.0003 mm., 0.3y. This is below the 
threshold of perception of the eye, there- 
fore not likely to cause trouble. The hori- 
zontal size of the group of words taken in 
at a fixation, as the eye moves across the 
line from point to point, may be assumed 
to be 20 mm.; 1 percent of this is 0.2 
mm., not below the threshold, but smaller 
than seems likely to be capable of causing 
disturbance. 

As my colleagues have pointed out 
(Robert Bannon, personal communica- 
tion), there is a much more exacting task 
which the eyes have to perform in shift- 
ing from the end of the line back to the 
beginning, and in the case of certain occu- 
pations, such as bookkeeping, in shifting 
from one page to another, and others. 
Photographs of the eyes as they perform 
these movements betray the difficulties 
in readjusting for each new fixation. This 
is often attributable to a heterophoria, but 
in some cases it is clearly due to aniseiko- 
nia. 

The fact remains that patients are fre- 
quently relieved of discomfort in reading 
by wearing lenses to correct aniseikonia. 
I believe Ludvigh’s argument is sound, 
so far as it goes. If it is not by the direct 
effect of the size lens on the dioptric im- 
ages making them more fusible, it is in 
some indirect way that the indisputable 
fact must be explained. As one studies the 
performance of the eyes in space percep- 
tion, one gets an impression of a more in- 
tricate process than we have been content 
to assume. The comparatively simple 
geometric dioptric data are made use of 
by the psychologic processes which take 
place in the cerebral cortex. Our knowl- 
edge of these is still in its infancy. One 
must, it seems to me, be content to wait 
for further light on a good many puzzling 
phenomena. Meanwhile, as we await im- 
proved and enlarged theories, we cannot 


close our eyes to the facts. Von Krig 
says: “But no matter what view is taken 
of the psychic activities, and no matte, 
how hard it may be found to exphin 
them, there is no doubt as to their exis. 
tence, and to a certain extent we are f,. 
miliar with their laws from daily exper. 
ence.””” 

The second part of this paper has to dp 
with the criticisms based on the applica- 
tions of aniseikonia—clinical, Physiologic, 
and psychologic. It is difficult to state 
briefly just what the criticisms are. One 
of my correspondents puts it thus: “The 
clinical side has not been adequately docu. 
mented.” This implies that the case re. 
ports have not been complete enough— 
have not precluded the possibility of other 
methods of interpreting the observed 
facts. 

Our routine at the Dartmouth Eye 
Clinic is as follows: We do not make all 
the known tests and examinations on 
every patient. It is our belief that the 
adequately trained practitioner must use 
his judgment and experience in making 
a selection of investigations, drawing on 
specialists in other branches and on lab- 
oratory and X-ray studies, internal medi- 
cine, surgery, and the like, only when 
there are indications for this. 

The record is begun by the appoint- 
ment clerk, who makes the usual entries. 
The patient is then interviewed by one of 
the ophthalmologists for about three 
quarters of an hour. He makes a pre 
liminary survey, giving especial atten- 
tion to the history, including previous 
prescriptions and other treatment, espe- 
cially any previous medical studies and 
their results. However, this is not the only 
history study. During the eikonometer 
test the frequent necessary rests are ut- 
lized for questioning the patient and se- 
curing a picture of the case in all its bear- 
ings—domestic, business, personal, his 
fears and plans, and so forth. 
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External examination, including the 
use of the slitlamp, if this is indicated, is 
followed by ophthalmoscopic examina- 
tion. 

Since our Clinic is devoted especially 
to the study of eyestrain, and since we re- 
gard refractive errors as the most com- 
mon cause of eyestrain, we therefore 
proceed to check refraction with great 
care, knowing that many patients who 
have had their refractive errors repeated- 
ly measured and treated by examiners 
who regard themselves and are regarded 
by others as competent, may neverthe- 
less be wearing the wrong glasses. 

Our methods of measuring accommo- 
dation and refraction are more exact 
than those in general use, and include 
tests by the ophthalmologist, who may or 
may not use cycloplegics ; by the optome- 
trist, who, besides making other tests, 
uses stigmatoscopy, and often, in cases of 
disagreement, a final check is made by the 
chief. Similarly, with motility, our studies 
are adapted to the case, and often go be- 
yond the routine tests in common use. For 
example, the mere measuring of the 
amount of the phoria, no matter how 
accurately this is done, whether by cover 
test or after prolonged occlusion of one 
eye, is quite inadequate. Likewise the 
measurement in many different directions 
of gaze, and at different distances, is not 
sufficient. Amplitudes are indispensable ; 
the relations between accommodation and 
phoria are often crucial, as may be indi- 
cated in any particular case, and especial- 
ly significant are the effects of treatment. 

During the examination, conditions 
may be brought to light that require the 
attention of internists or other specialists. 
Usually certain studies have been made 
before the patient comes to the Clinic. If 
these are deemed inadequate, considerable 
tact and strategy may be needed to ar- 
range for additional studies. 

The aniseikonic examination is always 


based on a previously worked-out correc- 
tion of the refraction. If a difference in 
the refraction is found, the patient is ad- 
vised to wear the new correction for a few 
weeks, to see whether, as often happens, 
this will not suffice to relieve him (see 
case 2). So with motility : If there is rea- 
son to believe that relief of the existing 
motility conditions might solve the prob- 
lem, treatment is prescribed and carried 
out with the aid of an expert orthoptist, 
or by operative procedure, or by the use 
of prisms and refractive lenses, before 
the aniseikonia is treated. 

Aniseikonia. This is measured on the 
standard eikonometer, using the corrected 
refraction. In many cases a second test 
is made with the space eikonometer, as 
well as other functional tests. This is 
performed by a different technician, and 
the findings then evaluated—the symp- 
toms, the patient’s occupation, and so 
forth. A prescription is then given, and 
the patient wears this for a few weeks 
or months before a recheck is made. To 
examine most of the petients requires 
more than three hours—oiten more than 
a week. No patient is deemed cured or 
even relieved until ample time has been 
allowed to elapse, reports received, and 
retests and further studies made if in- 
dicated. 

The general medical aspects of a case 
are under scrutiny not only during the 
history taking, but throughout the ex- 
amination; the behavior is watched, and 
possible neurotic or psychic factors are 
weighed. Since not all the symptoms in 
a neurotic patient are of psychic origin, 
it is often possible to help such patients by 
correcting any refractive errors, motility, 
and aniseikonia. 

Since the correction of aniseikonia is 
no specific, we are constantly confronted 
with puzzling, difficult cases. Many of 
these we are unable to cure, as, for ex- 
ample, case 4 (which see), although they 
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have been studied from all angles. Never- 
theless there remain innumerable patients 
who are relieved of all or of a large part 
of their disabilities. These constitute the 
unanswerable argument. 

A few words on the following criti- 
cism: “Most of your cures are explain- 
able as due to suggestion—psychotherapy, 
the sheet anchor of all quacks, bolstered 
by sensational articles in the lay press.” 

Since all human beings and many ani- 
mals—monkeys, for example—are sug- 
gestible, the most highly educated and re- 
fined patients as well as the most ignorant 
and superstitious, the practitioner, no 
matter what his specialty, who does not 
employ psychotherapy in his daily work, 
fails to do his duty by his patient. When, 
however, he attempts to evaluate scien- 
tifically the results of different methods of 
treatment, he should be frank and face 
phenomena squarely, with a wholesome 
skepticism not easily misled by appear- 
ances or by wishful thinking. 

One point that must have occurred to 
many, although I do not recall seeing 
it mentioned, is dependent on the time 
when improvement sets in. When a pa- 
tient, after trying his new prescription 
for a week or two, reports little or no im- 
provement, but after a month reports a 
definite gain, and after a year, marked im- 
provement, then the presumption is 
against psychotherapy. But when a pa- 
tient reports complete relief a few min- 
utes after putting on the glasses, or after 
swallowing the pill and before it could 
possibly have taken effect, obviously 
psychotherapy is the mode of action. 
Even then it would be incorrect to assign 
all future gain to psychotherapy alone. 

Although one may not feel justified in 
deliberately giving patients the wrong 
glasses, cases occur from time to time 
in which lenses were broken and replaced 
by an optician by lenses of the same focal 
strength but without eikonic power. In 


these cases the patient can see just as 
well, is not aware of a reason for dis- 
comfort, but is positive as to its existence 
Or a lens may become displaced, or , 
frame bent, the old symptoms returning, 
and relieved, like the others, by readjust 
ment. Or a patient himself tries periods 
with and without his glasses because he 
wishes to settle the question. 

A few cases are reported here with suf. 
ficient data so that one may form his own 
judgment. My thanks are due to my col- 
league, Robert Bannon, for aid in select. 
ing and summarizing these case reports, 


CASE REPORTS 


Case 1. Illustrating the prescribing of 
a significant refractive change in spite of 
an aniseikonic difference. 

C. R. A., a professor of mathematics, 
was 41 years old when first seen, on 
August 29, 1939. He was referred bya 
well-known ophthalmologist, himself an 
aniseikonic patient. 

Symptoms. Patient complained of “eye- 
strain,” especially in reading, and also 
of poor vision. He rarely had headaches, 
and seemed a rugged individual. For the 
past two or three years he had found that 
he had to increase the illumination for 
reading from a 60-watt to a 100-watt 
bulb, then to a 150-watt, and now he uses 
a 200-watt bulb. He has recently had a 
physical examination, which was 
tive. 

Former glasses. R.E. +3.00D. sph. 
== —4.00D. cyl. ax. 10° = 20/40-2 
(by squinting). L.E. 0.00D. sph. 
—1.75D. cyl. ax. 175° = 20/40 (by 
squinting ). 

External examination and ophthalmos- 
copy. Substantially normal. 

Our refraction. R.E. +3.00D. sph. > 
—6,00D. cyl. ax. 10° = 20/20 (without 
squinting). L.E. +0.50D. sph.< 
—6.00D. cyl. ax. 175° = 20/20 (with 
out squinting). 
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Aniseikonia. R.E. 2.00% mag. M. ax. 
90°; L.E. 2.00% mag. M. ax. 180°.* 

Muscle balance. Distance: 0.54 exo- 
phoria. Near: 24 exophoria. Good fusion 
and 100 percent depth perception on the 
calibrated Keystone card. 

Disposition. We prescribed merely the 
refractive correction, since it differed 
significantly from that which the patient 
had been wearing. We deferred giving the 
aniseikonic correction in order to deter- 
mine whether the refractive correction 
alone would relieve his symptoms. 

Report. A letter from the patient four 
months later stated: “I got the glasses 
about two days after I left you, and, after 
wearing them for three or four hours, I 
took a rest by using the old glasses for 
an hour, With the exception of this one 
respite, the glasses have been in constant 
use ever since. To begin with, all plates 
and the tops of tumblers were elliptical, 
and at the outset there seemed to be strata 
of clear and blurred vision as I moved 
my eye up and down, this phenomenon 
being subject to the condition that I was 
concentrating on objects not more than 
six or eight feet distant. The elliptical 
quality of circular objects disappeared 
about three weeks after the time I began 
to wear the glasses. So far as I can judge 
I have been completely freed from eye- 
strain... .” 

The patient has written us again to the 
effect that he is still, after 214 years, com- 
fortable with the refractive correction, 
but finds that he has to hold reading mat- 


*The correct way to write prescriptions for 
size lenses is as follows: following the prescrip- 
tion for sphere and cylinder, written according 
to the customary method, the size is given in 
percent and is either overall or meridional (not 
cylindrical), If it is meridional, the axis is 
given, for example: 

R.E. : 2.00% mag. M. ax. 90°. 

L.E.: 1.00% mag. overall <> 1.00% mag. 
M. ax. 180°, 

mag. is for magnification. 

M. is for meridional. 


ter a little farther away. He is now 44 
years old, and, no doubt, is beginning 
to need a presbyopic addition for near 
vision. 

This case illustrates how a normal in- 
dividual can carry the load of two diop- 
ters of uncorrected astigmatism in one 
eye and four diopters of astigmatism in 
the other, as well as a significant amount 
of aniseikonia, without exhibiting marked 
symptoms. When his refractive error was 
better corrected, he was much more com- 
fortable, even though the aniseikonic er- 
ror remained uncorrected. 


Case 2. Illustrating a patient with head- 
aches relieved by an aniseikonic correc- 
tion. 

T. A. S., an assistant chemist, was 26 
years old when first seen, on October 23, 
1939. He was referred by a prominent 
Philadelphia ophthalmologist, who wrote 
us as follows: “I have asked Mr. T. A. S. 
to consult you about his eyes. He has had 
headaches most of his life which seem to 
be linked up with his eyes. I saw him 
first in 1937. Since then I have prescribed 
two pairs of glasses for him, but have not 
relieved his headaches. He is now wear- 
ing: O.D. —0.62 sph. (6/5) and O.S. 
—0.75 —1.50 cyl. ax. 157%° (6/5). 
His muscle balance is normal for dis- 
tance, and he has three degrees of exo- 
phoria for near. He has good fusion, and 
stereopsis is at zero. The prism adduction 
is 15 and abduction 10. Otherwise his 
eyes are entirely normal. His fields are 
entirely normal.” 

Symptoms. Eye aches and headaches 
are sometimes on one side and at other 
times on the opposite side ; sometimes the 
entire head will ache. The headaches are 
variable in occurrence, although they usu- 
ally begin in the late afternoon; there is 
no accompanying nausea nor scotoma. 
The patient remembers his first head- 
ache, at the age of six, when he was 
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watching a baseball game. There was a 
family history on the maternal side of 
migrainelike headache. He had con- 
sulted several physicians and specialists 
without obtaining relief. 

Former glasses. R.E. —0.62D. sph. 
= 20/15; L.E. —-0.75D. sph. <= —1.50D. 
cyl. ax. 157%° = 20/15. 

External examination and ophthalmos- 
copy. Substantially normal. 

Our refraction. R.E. —0.62D. sph. = 
20/15; L.E. —0.37D. sph. <= —1.50D. 
cyl. ax. 160° = 20/15. 

Aniseikonia. R.E. 0.75% mag. M. ax. 
90° ; L.E. 0.75% mag. M. ax. 180°. 

Muscle balance. Distance : Orthophoria. 
Near: 14 exophoria. 

The fusional amplitudes, near point of 
convergence, and depth perception with 
the stereoscope were all within normal 
limits. 

Disposition. Since our refractive find- 
ings were essentially the same as the 
correction the patient had been wearing, 
we prescribed the correction for the ani- 
seikonia. In reporting to the referring 
ophthalmologist, the late Dr. Bielschow- 
sky, then Director of the Dartmouth Eye 
Institute, wrote: “Although we are not 
sure that the aniseikonia is at the basis 
of his variable headaches, we felt justi- 
fied . . . in prescribing lenses which will 
correct his ametropia and aniseikonia.” 

Report. Letter from patient six months 
later: “For the first two weeks with the 
new glasses my headaches seemed to get 
worse, if anything, but from then on I 
have not had a single headache or sign 
of eyestrain until about a week ago, when 
I noticed that my eyes seem to be tiring 
faster, and I have had one or two slight 
headaches. . . . I can work and enjoy liv- 
ing without being afraid that one of these 
headaches will lay me low at any time.” 

Recheck, May 4, 1940. Substantially 
the same findings as before. The patient’s 
aniseikonic glasses were considerably out 


of adjustment, and this was remedie/ 
with no change in the prescription, 
Report, August 28, 1940. Letter from 
patient: “I have been to your Clinic 
‘twice in the past two years and the glasses 
you have prescribed for me have com. 
pletely eliminated my headaches.” 


Case 3. Headaches and asthenopia re. 
lieved with aniseikonic correction, 

E. L: H., a professor of physics at 
large midwestern university, was 36 years 
old when first seen, on March 24, 194), 
He was referred by an outstanding Min. 
neapolis ophthalmologist. 

Symptoms. Left-sided headaches since 
childhood, occurring, on the average, 
twice a week, and frequently accompanied 
by nausea and vomiting; no scotoma, 
There is a positive family history on the 
maternal side of so-called “sick” head- 
aches. Besides the headaches, the pa- 
tient complained of asthenopic symptoms 
from reading lasting 1 to 114 hours. He 
had recently had a physical and ophthal- 
mologic examination at the Mayo Clinic. 
The physical examination was reported 
as negative. The corrections he was wear- 
ing were as follows: 

Former glasses. R.E. —2. SOD. sph. <> 
—0.50D. cyl. ax. 105° = 20/15; LE. 
—2.50D. sph. == —0.75D. cyl. ax. 70° 
= 20/15. 

For reading: R.E. 
—0.12D. cyl. ax. 120°; L.E. 
sph. <= —0.75D. cyl. ax. 45°. 

External and Ophthalmoscopic exam- 
ination. Negative. 

Refraction. R.E, —2.25D. 
—0.50D. cyl. ax. 110° = 20/20+; LE 
—1.87D. sph. <= —0.75D. cyl. ax. 65° = 
20/20+-. 

Aniseikonia, R.E. 1.25% overall mag- 
nification. 

Muscle Balance. Distance: 0.54 es0- 
phoria. Near: 14 exophoria. Convergence, 
244/144; divergence, 64/44; infra and 


—1.25D. 
—1.50D. 
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supra vergence, 24/14; P.F.R., 324/164; 
NRE., 164/144; N.P.C., 50 mm. 

Disposition. A correction for the ame- 
tropia and aniseikonia was prescribed. 

Report. Three weeks later the patient 
reported by letter: “I am gradually get- 
ting used to my new glasses. .. . I feel 
very hopeful that much good will come 
from them. After wearing them a little 
longer I will make a more definite re- 
port.” 

A year later the patient reported con- 
tinued comfort with the glasses and for 


reading. 


Case 4. No relief from aniseikonia or 
other corrections. 

Mrs. J. N. S., housewife, was 54 years 
old when first seen on November 18, 
1940, She was referred by a prominent 
Boston ophthalmologist. 

Symptoms. Cannot do close work with- 
out discomfort, but use of the eyes for 
distance is very comfortable. For the past 
six years reading, sewing, painting, or 
any other close work, even for short pe- 
riods (10 minutes), has resulted in neu- 
ralgia-like pain in and around the eyes. 
This pain would continue for days, and 
was relieved only by complete avoidance 
of any close work. Monocular occlusion 
for one month failed to give relief. The 
patient had begun the study of Braille, 
in order to avoid the discomfort of using 
her eyes for reading. Orthoptic exercises 
had been given without success. Repeated 
thorough physieal examinations had al- 
ways been negative. Domestic, social, 
and financial conditions were satisfactory. 
The patient is physically robust and an 
ardent golfer. She is somewhat nervously 
excitable, 

Former glasses. Near: R.E. +2.25D. 
sph. == +0.25D. cyl. ax. 30°; LE. 
+2.25D. sph. <= +0.37D. cyl. ax. 30°. 

External examination and Ophthal- 
moscopy. Negative. 


Refraction, R.E. +0.37D. sph. <= 
+0.25D. cyl. ax. 40° = 20/12; LE. 
+0.37D. sph. <= +0.37D. cyl. ax. 30° = 
20/12. Add +2.00D. sph. to each lens for 
near. 

Aniseikonia. Distance: No significant 
image-size difference. Near: R.E. 1.50% 
mag. M. ax. 90°. 

Muscle balance. Distance: 14 to 34 ex- 
ophoria == 0.254 to 0.54 left hyperphoria. 
Near : 104 to 144 exophoria. Convergence: 
404/204; divergence, 124/84; infra and 
supra vergence, 24/14; P.F.R., 384/30; 
N.F.R., 244/204; N.P.C., 7 cm. 

Disposition. Since the patient was hav- 
ing no trouble for distance use of her 
eyes, but only for near use, we lo- .ed the 
patient a correction for the aniseikonia 
(R.E.: 1.50% mag. M. ax. 90°) present 
at the near point. This correction was 
added to the patient’s own reading 
glasses. 

Report and recheck. Two months later 
the patient reported: “Can do a little 
more reading, but still not more than 
twenty minutes before pain in eyes and 
head begins.” A recheck examination 
gave substantially the same findings, and 
the patient was advised to continue with 
the same correction for another two 
months. 

Second report and recheck. Having 
worn the aniseikonia correction (R.E.: 
1.50% mag. M. ax. 90°) for four months 
the patient reported but slight improve- 
ment in that she could read for one-half 
hour, but beyond this relatively short 
time her eyes and head would begin to 
ache. As the result of a reéxamination it 
was decided to change the reading glasses 
by increasing the aniseikonic correction 
from 1.50% mag. M. ax. 90° to 1.75% 
mag. M. ax. 90° and incorporating 24 
base in each eye for the exophoria at the 
near point. 

Third report. One month later the pa- 
tient reported that the new reading glasses 
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were not so comfortable as the first pair. 
She was advised to try the new glasses 
for another month and then report. 

Fourth report. Having worn the new 
reading glasses for two months, the pa- 
tient reported that her eyes felt more 
“strained” than ever. She could read only 
for 15 minutes before her eyes and head 
began to ache. Our reéxamination again 
gave substantially the same findings as 
before. We advised the patient to wear 
alternately the first pair of reading glasses 
(refractive with R.E.: 1.50% mag. M. 
ax. 90°). and the second pair, which con- 
tained, besides the refractive and anisei- 
konic factors, 24 base in each eye. 

Fifth report. After four months the 
patient reported that all summer she had 
been able to use her eyes for reading but 
little. With the aid of the first glasses she 
could read for one-half hour, but with the 
second pair (with 24 base in each eye) 
she could read only 10 minutes. Our re- 
examination indicated that the anisei- 
konia at the near point was now—R.E. 
2.00% mag. M. ax. 90°, and we loaned 
the patient this correction, without any 
base-in prism. 

Sixth report (January 15, 1942). Hav- 
ing worn R.E. 2.00% mag. M. ax. 90° 
for nearly four months, the patient re- 
ported that she had been able to paint 
for an hour, but could read for only 
one-half hour. Reéxamination showed the 
same refractive correction, the same ani- 
seikonic error, and the same phorias. The 
fusional amplitudes were much better 
than on previous visits. They were as 
follows : 

Convergence, 20°/404/36 ;* divergence, 
84/104/84; infra and supra vergence, 
34/14; P.F.R., 284/404/384; N.F.R., 
164/204/184. 


* These figures mean: Blur with 204 con- 
vergence, diplopia with 404, recovery with 364. 
P.F.R. means positive fusional reserve, 284 
blur, 404 diplopia, 384 recovery. 


We discussed with the patient the aq. 
visability of using bifocals, but the pa- 
tient refused to try them. 

Seventh report (May 21, 1942). Foy 
months later the patient returned to Te- 
port that she still could not read for more 
than one-half hour. 

Summary. This case has been thor. 
oughly investigated, and even with the 
correction of a significant amount (1.50 
to 2.00%) of aniseikonia, the patient's 
discomfort, which seems quite definitely 
related to the use of the eyes at the near 
point, has not been greatly relieved, 


Case 5. Illustrating relief from symp. 
toms with a prismatic correction rather 
than by an aniseikonic correction. 

F, A. S., a college student, was 19 years 
old when first seen, on November 3, 1937, 
He was referred by a remedial reading 
instructor because of marked slowness 
in reading. 

Symptoms. Besides being a slow read- 
er, the patient complained of general as- 
thenopia and blurred vision. He denied 
having headaches or ever having seen 
double, but he did mention that he had 
a habit of closing one eye when tired. 
A recent thorough physical examination 
was reported as negative. 

Former glasses. R.E. +0.75D. sph. <= 
—0.75D. cyl. ax. 93° = 20/40; LE. 
+0.50D. sph. <= —0.50D. cyl. ax. 90° 
= 20/40. 

External examination and O phthalmos- 
copy. Negative. 

Refraction. R.E. +0.75D. sph. 
—1.00D. cyl. ax. 90° = 20/20—; LE. 
+0.50D. sph. <= —1.00D. cyl. ax. 9° 
= 20/20-. 

Muscle balance. Distance : 04 to 14 exo- 
phoria=<=44 to 64 left hyperphoria. 
Near: 14 to 24 exophoria <= 54 to # 
left hyperphoria. 

In spite of the high hyperphoria the 
fusional amplitudes were good. The pa 
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tient could overcome 204 base-out and 84 
hase-in; in the vertical meridian he could 
overcome as much as 5* base-down over 
the right eye (or base-up over the left 
eye), and more than twice that amount in 
the opposite direction. 

Aniseikonia. The tests for aniseikonia 
showed the vertical fixation disparity cor- 
responding to the left hyperphoria, and, 
not correcting the phoria, a 4-percent 
image-size difference was measured. 
However, correcting the phoria with 34 
base-up on the right eye and 34 base-down 
on the left eye, no image-size difference 
could be measured. 

Disposition. At first the patient was 
loaned the new refractive correction to 
wear for a few weeks. 

Report and recheck. The patient re- 
ported that, although he could see some- 
what clearer with the new refractive cor- 
rection, he was not more comfortable. We 
rechecked the motility and obtained the 
same findings as on his first visit. We 
therefore loaned the patient 3° base-up 
before the right eye and 34 base-down be- 
fore the left eye in “fitovers.” 

In two weeks the patient reported 
“great improvement; print much clearer, 
eyestrain decidedly less; no tendency to 
squint or close one eye. Not aware of any 
discomfort since the prism fitovers were 
added.” 

Lenses incorporating the refractive cor- 
rection and the prisms were prescribed. 

Six months later (June 10, 1938) the 
patient reported that he was most comfor- 
table with his glasses. Recheck examina- 
tion showed no change in the refractive 
error. The same amount of hyperphoria 
and no aniseikonia when the hyper- 
phoria was corrected with 34 base-up on 
right eye and 34 base-down on left eye. 

On November 8, 1939, a year and a 
half later (or two years from the time 
we first saw the patient), the man was 
again examined and the following refrac- 


tive correction was found necessary : R.E. 
+0.75D. sph. <= —2.00D. cyl. ax. 90° = 
20/20; L.E. +0.75D. sph. <= +2.00D. 
cyl. ax. 90° = 20/20. 

The phorias were: Distance: 14 exo- 
phoria => 54 to 84 left hyperphoria. Near 
34 exophoria => 74 to 9 left hyper- 
phoria. 

When 6* of the left hyperphoria was 
corrected, the patient had practically 
equal vertical fusional amplitudes and no 
significant aniseikonia. We also tried to 
measure the aniseikonia, as we did on 
the previous visit two years before with- 
out correcting the hyperphoria, but now 
when the vertical prisms were removed 
the patient had diplopia and could not 
make the judgments necessary for the 
aniseikonic test. 

The new refractive correction, with 34 
base-up (R.E., and 34 base-down L.E.), 
was prescribed. 

Report and. recheck. A year and a half 
later, on May 29, 1941, we again saw 
the patient. He reported “no trouble at 
all, merely wanted check-up before leav- 
ing college.” The refractive error had not 
changed ; his vision was still 20/20 in each 
eye, and the muscle balance was the same 
as before. No change in the lenses was ad- 
vised. 

Summary. This is a case of significant 
hyperphoria which was corrected with 
prisms and is included here to show that 
the basic errors of ametropia and hetero- 
phoria are cared for before an aniseikonic 
correction is considered, 


Case 6. Illustrating effect of aniseikonia 
on space perception as well as on head- 
aches. 

P. T. N., a salesclerk, was 36 years 
old when first seen, on June 18, 1937. He 
was referred by a competent diagnosti- 
cian. 

Symptoms. Asthenopic symptoms and 
headaches for past eight years. Frequent 


ad- 
pa- 
Our 
Te- 
10re 
Or- 
the 
0 
nt’s 
ely 
ear 
n p- 
her 
ars 
37, 
ng 
d- 
S- 
ed 
en 
ad 
d. 
n 
E, 
S- 


960 W. B. LANCASTER 


diplopia and annoying difficulty in judg- 
ing the position of objects in space; for 
example, on looking the length of the 
store in which he works, he has to shift 
his head laterally in order to judge (by 
parallax) where people are in relation to 
other objects; also he frequently bumped 
into furniture in a room because he did 
not judge himself to be so close to the 
object as he actually was. This last had 
become such a nuisance that in his own 
home he had tables, ash-stands, and other 
objects, against the walls rather than in 
the middle of the room, in order to avoid 
bumping into them. 

His general health had always been 
excellent, and a recent physical examina- 
tion was reported as negative. 

Former glasses. R.E. —0.25D. sph. = 
20/15+ ; L.E. —0.25D. sph. <= —1.50D. 
cyl. ax. 43° = 20/25—-. 

The patient had worn glasses since he 
was eight years old, with changes made 
every year. 

External examination and O phthalmos- 
copy. Slight blepharoconjunctivitis ; oth- 
erwise negative. 

Refraction, R.E. Plano = 20/20; L.E. 
—1.50D. cyl. ax. 48° = 20/25-—. 

Aniseikonia. R.E. 1.50% mag. M. ax. 
90°. 

Muscle balance. Distance: 24 exo- 
phoria. Near: 84 exophoria. 


The fusional amplitudes were Within 
normal limits, but the patient had poor 
depth perception in the stereoscope, with 
occasional suppression. 

* Disposition. The prescription was 
given correcting the ametropia and ayj. 
seikonia. 

Report. After the patient had wor 
the new aniseikonic glasses for two 
months ‘he reported: “The glasses are 
tremendous help. All previous symptoms 
have either disappeared entirely or dimin- 
ished considerably. The sensation of cop. 
fusion in the back of the head is gone, 
and I can read for longer periods of time 
without discomfort. I am very mutch 
elated to see, for the first time, the third 
dimension. When the glasses are removed, 
depth perception remains for a short 
time, then things flatten out again. I have 
not felt as well for several years.” 

We have heard from the patient every 
year for the past four years, and he con- 
tinues to report relief from symptoms and 
continued improvement in depth percep- 
tion. He has stated that his symptoms be- 
gin to return when the glasses are out of 
adjustment or when he doesn’t wear his 
glasses. Repeated examinations have con- 
tinued to show substantially the same re- 
fractive error and aniseikonia. 

520 Commonwealth Avenue, 

Boston, Massachusetts. 
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PIGMENTARY DEGENERATION OF THE RETINA AND 
NERVE TYPE OF DEAFNESS* 


Wayne A. Srrces, M.D., AND Howarp M.D. 
Saint Louis 


The association of deafness in patients 
suffering from retinitis pigmentosa has 
long been known. Bell! in 1922 reported 
deafness or deaf mutism in 10.4 percent 
of 919 cases reviewed. She, however, de- 
termined deafness only upon the basis of 
the history, and it is well established that 
deafness would necessarily need to be 
quite marked before the patient noticed 
it, This would be especially true of a 
nerve-type lesion, in which the high tones 
are lost first and progress into the lower 
tones. If she had had adequate means of 
examination, we are certain that her 
percentage would have been much higher. 
Wortis and Shaskan? in 1940 reported 41 
cases of retinitis pigmentosa in which 44 
percent of the patients were deaf, but 
they do not give the criteria on which 
deafness was based. Hardy* in 1940 re- 
ported three cases together with audio- 
grams, the first to be presented in connec- 
tion with this disease in the literature, and 
all these cases showed marked nerve- 
type lesions. At the time this work was 
being prepared McGovern‘ reported four 
cases of this ailment in the same family, 
all showing nerve-type deafness on the 
audiometric charts, and also one of a 
brother of this group who had a marked 
8th-nerve lesion, but no demonstrable 
pathologic changes in the retina. 

We wish to present 12 cases of retinitis 
pigmentosa from the Washington Uni- 
versity School of Medicine Clinic. These 
patients were examined both subjectively 
and objectively, and were considered to 
have typical cases of this disease. A care- 
ful otolaryngologic history was obtained 


*From the Department of Ophthalmology, 
Oscar Johnson Institute, Washington Univer- 
sity School of Medicine. 
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and thorough examinations were made, 
including audiograms, of all patients. 
Cases presenting evidence of ear, nose, 
and throat disease that might cause deaf- 
ness were excluded. 

Of the 12 cases to be presented, 6 were 
in males and 6 in females; 3 of these, or 
one fourth of the patients, were Negroes. 
Retinitis pigmentosa is supposedly rarely 
found in the colored race; these patients, 
however, showed the progressive charac- 
teristics of this disease and did not exhibit 
the “salt and pepper” fundi of congenital 
syphilis. The Kahn reaction was negative 
in all cases. The ages ranged from 9 to 
66 years. Symptoms of poor vision and 
night blindness had been present over a 
period that varied from 3 months to 23 
years before examination at this time. 
Other ocular manifestations, such as pos- 
terior polar cataracts, myopia, and so 
forth, were present in approximately the 
same percentage as that reported in the 
literature. No general pathologic features, 
such as epilepsy, mental deficiency, Law- 
rence-Moon-Biedl syndrome, were ob- 
served in this series, The history of ocular 
pathology in other members of the family 
was not impressive. Two of the patients 
were cousins, one patient had a brother 
with poor vision, cause unknown, and 
one patient’s grandfather was blind, rea- 
son undetermined. 

Of the 12 patients presented here, 6 
were deaf, as shown by the audiograms 
presented, and of these all 6 showed the 
typical nerve type of deafness. It is in- 
teresting to note that only 4 of these gave 
a history of hearing impairment, and 1 of 
these only from the fact that she could 
hear a knock at the door, but could not 
hear the door-bell ring. Also, 3 of the 4 
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patients who gave a history of deafness 
had noticed this symptom from 2 to 28 
years before they noticed any eye symp- 
toms. As to the fourth patient, no accurate 
time relationship between onset of eye 
and ear symptoms could be determined 
because of his age. One patient, who is 
a physician, noted his deafness 15 years 
before eye symptoms developed five years 


AUDIOGRAM OF. K. L. 


Age 41 years 
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11,584 to be down from 15 to 45 decibg, 
in one or both ears of all patients, whig, 
may be evidence of a beginning nerye 
deafness in a very early stage. The aug, 
‘ometer used was of the Maico type and 
carefully calibrated. 


DISCUSSION 


The incidence of deafness in retinitis 
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Fig. 1 (Sirles and Slaughter). 


ago. Another patient, aged 20 years, had 
noticed her deafness eight years before 
any eye symptoms appeared, and her 
hearing loss was so marked that she was 
referred to the American Red Cross Em- 
ployment Service for aid in getting her 
a suitable position. 

All audiometric examinations were 
made in a sound-proof room. Audiograms 
that were considered normal are not pre- 
sented. They showed tones 8,192 and 


pigmentosa is much higher than in any 
other extraocular pathologic phenomenon 
noted in this disease, and it would seem 
more than a coincidence. In many respects 
the retina and inner ear are comparable. 
Waldeyer, in 1871, saw strong connection 
between Corti’s organ and the retina. He 
found the connective-tissue wall or the 
ductus cochlearis and the choroid coat to 
be comparable. He called attention to 
the similarity of the pigment cells in the 
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ear and the eye. The retina and inner ear 
have similar anlage in that they develop 
from neuro-ectoderm of the fore brain 
and hind brain, respectively. The neuro- 
ectodermal elements of the inner ear are 
represented by the perceptive end organs ; 
that is, the organ of Corti, the crista 
of the semicircular canals, and maculas 
of the utricle and saccule. Duke-Elder® 
states that retinitis pigmentosa is a pro- 
gressive degeneration of the neuro-epi- 
thelium, primarily of the rods, to be 
followed by a general atrophy of the 
whole tissue. If there is a germ-plasm de- 
fect, as extensive eugenic studies seem to 
indicate, it might be assumed by analogy 
that the neuro-epithelial elements of the 
inner ear—namely, the organ of Corti— 
could also be affected ; this would account 
for the frequency of nerve-type deafness 
that is observed in retinitis pigmentosa. 
Further substantiation of the theory is 
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offered by the observations of Seiben- 
mann and Bing* who found that the Organ 
of Corti was missing in the basal tury of 
the cochlea in a case of deaf-mutism a- 


sociated with retinitis pigmentosa. 


CONCLUSION 


1. In the 12 cases of retinitis pigmen- 
tosa presented 6, or 50 percent of the 
patients, showed varying degrees of deaj. 
ness by audiometric examination, 

2. All cases of deafness were of the 
nerve type. 

3. Two of six patients who were dej 
gave no history of impaired hearing, 

4. There was no demonstrable felg. 
tionship between the onset or severity of 
the eye and ear symptoms. 

5. It is suggested that a common gem- 
plasm defect is present in the anlage of 
the inner ear and the retina. 


640 South Kingshighway. 
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ON CONVERGENCE TESTS 


JosEPH I. Pascat, M.D. 
New York 


In the functional examination of the 
eyes for the various branches of the 
armed services of the government, the 
tests for the function of convergence seem 
unnecessarily complicated. The method 
as given in all books and most pamphlets 
directs that the angle of convergence, 
generally, must be at least 40 degrees as 
derived from the formula, 


¥, Pd X 100 
+3 


PcB 

Pd stands for the interpupillary dis- 
tance, PcB is the near point of conver- 
gence as measured from an imaginary 
base line connecting the two centers of ro- 
tation of the eyes. To determine the con- 
vergence power according to this method 
the examiner must take the Pd, the PcB, 
and then substitute these in the formula 
in order to get the angle, or he may refer 
to tables which carry the values for dif- 
ferent combinations of Pd’s and PcB’s. 

It seems to me that a simple test has 
been made much too complicated. It is 
far simpler and more direct to standardize 
the power of convergence by the near 
point of convergence, the PcB in inches, 
centimeters, or millimeters. Or if one 
wishes to go a step further by reducing the 
PcB to meter angles by simply dividing 
40, 100, or 1,000 by the near-point value, 
according to whether the PcB is taken in 
inches, centimeters, or millimeters. What- 
ever minimum requirement for converg- 
ence is decided upon, it can be expressed 
in terms of the PcB or number of meter 
angles. For example, the minimum re- 
quirement may be stated to be, for exam- 
ple, a PcB of 80 mm. or (1,000/80) 12.5 
meter angles. 

If the prism equivalent of this amount 
of convergence is desired it can be easily 
found by converting the meter angles to 
prism diopters by a simple rule. This is 
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that the pupillary distance in centimeters 
gives the prism-diopter value of one (bi- 
nocular) meter angle. So if a candidate 
has a Pd of 64 mm.= 64 cm. then 
6.44 = 1 meter angle (6.4 delta equals one 
meter angle). If the candidate has 12.5 
meter angles then he has a convergence 
of 12.5 X 6.4 = 80 delta (prism diop- 
ters). If the minimum convergence be 
standardized in prism power this would 
be the method of arriving at the amount, 
but this too is unnecessarily complex. 

If finally the power of convergence is 
to be standardized by the angle of con- 
vergence in degrees—that is, by the larg- 
est angle the two visual axes make at the 
near point of convergence—this angle can 
be obtained approximately from the fact 
that the binocular meter angle equals ap- 
proximately 3.5 degrees. So that after 
finding the PcB and reducing it to meter 
angles the result should be multiplied by 
3.5. Should the PcB be 80 mm., this re- 
duces to 12.5 meter angles. Multiplying 
this by 3.5 gives 43.75 or practically 44 
degrees. The exact value of the meter 
angle depends, of course, on the inter- 
pupillary distance. If the Pd is taken into 
account for the purpose of greater ac- 
curacy, the result requires the use of 
trigonometric tables. By a simple diagram 
of the convergence angle it will be seen 

Pd 


that = 
PcB 


sine angle X (one half the 


Pd over the PcB equals the sine of the 
angle X), X being the degree value of 
the number of monocular meter angles 
at the point of convergence. Twice this 
value gives the number of degrees for 
the total angle of convergence; that is, 
the angle between the two visual axes at 
the point of convergence. There are other 
ways of arriving at the value of this 
angle in degrees; for example, by first 
finding the prism equivalent from the 
number of meter angles. The sine-rela- 
tion method, however, is simpler if one 


Seiben. 
e Organ 
turn of 
ism ag. 
a. 
vigmen- 
Of the 
deaf. 
of the 
€ deaf 
> rela- 
rity of § 
germ- 
age of 

orma- 
n and 

| 


968 NOTES, CASES, INSTRUMENTS 


insists upon the convergence power being 
expressed accurately by the angle be- 
tween the two visual axes at the near 
point of convergence. But there is no 
good reason why this angle, which re- 
quires calculation of one kind or another 
after the Pd and the PcB have been 
obtained, should be chosen as the criterion 
of convergence power in preference to 
simpler methods. 

The formula used for calculating the 


X 100 
PcB 

to me an application of the prism fotmula 
A= 100 tan d (read delta equals 100 
times tangent d); that is, the power of 
the prism in delta (prism diopters) equals 
100 times the tangent of the angle “d,” 
angle ‘‘d’” being the angle of deviation 
produced by the prism. Disregarding the 
difference between sine and tangent this 
really gives the prism value of the monoc- 
ular meter angle of convergence, but not 
the angle itself in degrees. The degree 
value found by the formula is indirectly 
derived from the prism value and gives 
at best approximate results. One instance 
will show how far apart the results are. 
For a Pd of 62 mm. and a PcB of 80 
mm, the angle of convergence calculated 
by the sine formula gives a value of prac- 
tically 46 degrees. By the formula alone 
the value is about 39 degrees and even 
with the addition of the 3 as a corrective 
appended to the formula, the value is 
42° as against a true value of about 46° 
(to the nearest half degree). The discrep- 
ancy may not be very great, but what 
use is there in applying a complicated 
method when the results are only approxi- 
mate? Standardizing the convergence 
power by the PcB or by the number of 
meter angles is much simpler, more di- 
rect, and at least as accurate. If the binoc- 
ular angle of convergence in degrees does 
have to be known in any special case it 
can be obtained approximately by mul- 


angle of convergence 


seems 


tiplying the number of meter angles by 
3.5. This gives in the illustration cited 
an angle of 44° (12.5 X 3.5) which ig 
nearer the true value of 46° than the 
formula value of 42°. It can be obtained 
accurately by the sine relation, 

In a recently issued copy of “Army reg- 
ulations” a simplification of the conver. 
gence test has been adopted involving only 
the Pd and the PcB. The formula method 
is dropped and the regulations require 
that the PcB must not exceed the Pd py 
more than 25 mm. This method, while 
much simpler, I think is still unnecessarj- 
ly encumbered by reference to the Pd. 
Taking the extremes of the Pd as between 
58 mm. and 68 mm., according to the in- 
structions the PcB for the first must be at 
least (58 + 25) = 83 mm. and for the 
last at least (68 + 25) = 93 mm. The 
average Pd being 63 mm., the PcB for 
the bulk of those examined would fall in 
between, about 5 mm. from either end; 
that is, at 88 mm. The number of 
meter angles for the first would be 
1,000/83 = 12 meter angles. For the last 
1,000/93 = 10.75, practically 11 meter 
angles. For the bulk of the candidates it 
would be 1,000/88 = 11.36, practically 
11.5 meter angles. 

Ordinarily, it is rare, I believe, to find 
convergence less than 12 meter angles, 
and this may well be taken as the mini- 
mum or perhaps 11 meter angles ; that is, 
a PcB of 90 mm. without regard to the 
Pd. Why should the Pd be taken into 
consideration? If it is decided that for 
effective binocular seeing a patient must 
be able to converge to a point 83 mm. 
from the base line, then every one should 
be required to have that near point. The 
possibility that the patient with a large 
Pd may have to exert more muscle effort 
so to converge should not really be con- 
sidered in establishing the standard. No 
such allowances are made for any of the 
other functions. The field of vision varies 
slightly with the size of the pupil and the 


mm tnd 


def 
the 
a | 
in 
cog 
tu 
niz 
to 
Pe 
ne 
pa 
W 
m 
of 
an 
| th 
ve 
‘ 
m 
a 
a 
| 

be 
P 


NOTES, CASES 


degree of prominence of the eyes. But 
these are not taken into consideration, and 
a leeway of 14 degrees is allowed. Only 
‘na constriction of 15 degrees or more is 
cognizance taken of special anatomic fea- 
tures of the candidate’s face. 

In the depth-perception tests no cog- 
nizance is taken of the Pd, although here, 
too, the Pd enters into the result. For a 
Pd of 58 mm. a displacement of 30 mm., 
nearer or farther, at 6 meters, gives a 
parallactic angle of 10 seconds of arc, 
whereas for a Pd of 68 mm., a displace- 
ment of 30 mm. gives a parallactic angle 
of 12 seconds of arc. The difference 
amounts to 20 percent, whereas between 
the extremes of 12 meter angles of con- 
vergence and 10.75 meter angles of con- 
vergence, the difference is less than 12 
percent. 

In a word, the depth-perception test is 
made very simple by disregarding the Pd 
and the difference in the parallactic angle 
and figuring only on the linear displace- 
ment. The convergence test can likewise 
be made very simple by disregarding the 
Pd, the angle of convergence in degrees 
or meter angles, and figuring only on the 
PcB which should be at least 90 mm. 

37 West Ninety-seventh Street. 


A CASE OF CONGENITAL HIGH 
MYOPIA WITH FUNDUS 
CHANGES 


HERMAN Etwyn, M.D. 
AND 


Wituis S. Knicuton, M.D. 
New York 


S. B., female, eight months old, was 
brought by her mother to the New York 
Eye and Ear Infirmary, on February 9, 
1943. The mother had noticed that the 
child did not grasp any object brought 
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near her face, but when brought from a 
dark to a light room the child blinked. 
External examination of the eyes was 
negative. The external ocular movements 
were normal and the pupils reacted to 
light. 

The child was examined under anes- 
thesia and in mydriasis. By direct oph- 
thalmoscopy, the fundus of each eye was 
seen with a —22D. lens. In each fundus 
there were chorioretinal changes charac- 
teristic of high myopia in an advanced 
stage. There was a posterior staphyloma 
extending to and involving the macula in 
each eye; there was no nystagmus. The 
diagnosis was: Congenital high myopia 
with advanced chorioretinal changes in 
both eyes. 

On questioning the mother, a family 
history of high myopia was not obtained. 
The only member of the family with any 
myopia was a paternal uncle who is now 
serving in the Army. The patient is the 
third child; the others have never com- 
plained of any visual disturbances. 

Comment. Congenital high myopia 
with fundus changes is rare, and there 
are only a few reported cases. Bartels’ 
reported 17 cases of high myopia in the 
early years of life. Among these there 
was one patient in the second year of life 
who had a myopia of 19 diopters. There 
were bilateral posterior staphylomas, 
large central lesions involving the macu- 
las, and nystagmus. Bartels found one 
patient in the third year of life who had 
a myopia of 23 diopters and a posterior 
staphyloma in each eye. Bartels differ- 
entiates this form of high myopia from 
the usual cases, and considers this form 
associated with congenital fundus 
changes as a maldevelopment, possibly as 
an accompaniment of some general mal- 
development of the body. 

239 Central Park West 

121 East Sixty-first Street. 
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EpITep BY Dr. RALPH H. MILLER 


NEW YORK SOCIETY FOR CLINI- 
CAL OPHTHALMOLOGY 


March 2, 1942 


Dr. JaAMes W. presiding 


In accordance with annual custom, the 
March meeting of the New York Society 
for Clinical Ophthalmology was devoted 
to a round-table discussion of one im- 
portant ophthalmologic problem, The 
topic for this year was “Disturbances of 
ocular motility.” The meeting was divided 
into two parts: (1) A preliminary paper 
and discussion on the neuro-ophthalmo- 
logic aspects of eye-muscle disorders; 
and (2) A panel discussion of neuro- 
motor anomalies of the eye organized as 
follows: 

Questions on all aspects of ophthalmic 
myology were submitted by the member- 
ship several weeks before the meeting. 
These were edited and divided among a 
panel of four outstanding ophthalmolo- 
gists interested in this subject. The panel 
consisted of Drs. George P. Guibor, Le- 
Grand H. Hardy, Luther C. Peter, and 
James W. White. The interrogator was 
Dr. Isadore Givner. 

At the meeting each member of the 
panel was allowed five minutes to answer 
each of the questions previously sub- 
mitted to him. Then the original sub- 
mitter of the question, other members of 
the panel, and members of the audience 
were allowed to join in the discussion of 
each question in turn. 


NEURO-OPHTHALMOLOGIC 
EYE-MUSCLE DISORDERS 


ASPECTS OF 


Dr. IsRAEL S. WECHSLER said that the 
neurologist, unlike the ophthalmologist, is 
essentially interested in eye-muscle pal- 
sies as signs of underlying neural disease, 


‘and the first question he naturally asks 
himself is whether they are central 9, 
peripheral in nature. Even in general 
neurologic conditions wherein muscle pal- 
sies are common—namely, neurosyphilis 
encephalitis, multiple sclerosis, or myas. 
thenia gravis—the problem is to deter. 
mine the localization of the lesion, By 
this is especially true of other pathologic 
processes of the brain and particularly 
of brain tumors, where localization jg sp 
imperative. As is well known, paralysis 
of the abducens may or may not have 
localizing value because of its long course 
intracranially. Frequently only the pres. 
ence of associated signs and symptoms 
relating to special brain structures will 
aid in the localization of the lesion and 
even point to its nature. 

Another question for the neurologist is 
disturbance of conjugate ocular move- 
ments. Here we are not dealing with ocu- 
lar-muscle palsies but with disturbance in 
coordination. Paralysis of conjugate gaze 
may occur in cortical lesions and in le- 
sions in nuclear centers. Cortical lesions 
may be frontal or occipital. In each, as 
well as in conjugate paralysis of nuclear 
origin, distinction is made between de- 
structive and irritative lesions. In de- 
structive cortical processes, the eyes de- 
viate to the side of the lesion, whereas in 
so-called irritative cortical lesions the 
eyes turn to the opposite side. The latter 
is seen in cases of unilateral convulsions 
in which both the head and the eyes tum 
away from the irritative brain focus. 
In brain-stem lesions the opposite holds 
true: the eyes turn away from the side 
of the focus in destructive lesions. 

It has been said that there is a center 
for conjugate deviations other than in 
the occipital and frontal parts of the 
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brain. Spiegel thinks there is one in the 
parietal area. Personally I have never 
seen a lesion of the parietal area give rise 
to conjugate deviation. 

A lesion of the sixth nerve alone or its 
nucleus does not give rise to conjugate de- 
viation. The result is merely paralysis of 
the ipsolateral external rectus muscle. It 
used to be taught that a lesion of the 
para-abducens nucleus causes paralysis of 
lateral gaze. From experiments on mon- 
keys carried on by Drs. Bender and Wein- 
stein at the Mount Sinai Hospital there 
is evidence that it is a lesion of the pos- 
terior longitudinal bundle that is respon- 
sible for the deviation. The syndrome of 
Foville, which consists of paralysis of 
lateral conjugate movements and contra- 
lateral pyramidal tract involvement, is 
caused by a pontine lesion: it is a crossed 
paralysis. Paralysis of upward gaze is a 
midbrain phenomenon, and is the result 
of impairment of function of the aber- 
rant pyramidal fibers which run in the 
hypothalamic region or the upper part of 
the midbrain and go dorsally to the nuclei 
of the third nerve. However, in a tectal 
lesion of the midbrain, there are also 
pupillary anomalies. In quadrigeminal- 
plate lesions and particularly in tumors of 
the pineal gland there are in addition to 
the pupillary anomalies and paralysis 
of upward gaze also choked disc, retinal 
hemorrhages, and other signs and symp- 
toms of increased intracranial pressure 
because of pressure on the cerebral aque- 
duct. We recently had such a patient 
whose first symptom was paralysis of 
upward gaze, followed by fixed and di- 
lated pupils, then loss of hearing (inter- 
nal geniculate body), and finally choked 
disc—all due to a periaqueductal tumor. 

Another result of midbrain lesions is 
the syndrome which goes by the name 
of Weber. This consists of ipsolateral 
impairment of function of the third nerve 
and contralateral paralysis caused by de- 
struction of the pyramidal tract. A tumor 


of the temporal lobe which presses on 
the midbrain and causes herniation under 
the tentorium will result in third-nerve 
palsy on the opposite side and pyramidal 
signs on the same side. 

Of great interest are the oculogyric 
crises caused by encephalitis. Here one 
sees conjugate deviation in all directions, 
the forced gaze lasting minutes and hours 
at a time, to be followed by normal eye 
movements and repetition of the crises. 
A curious accompaniment in some pa- 
tients is forced thinking. They are not 
only compelled to look in a given direc- 
tion, but also to think certain thoughts. 

To revert once more to the question 
of nuclear versus peripheral eye-muscle 
paralyses, it is often difficult to differ- 
entiate between them. The rule that in 
isolated palsy one is to look for nuclear 
rather than peripheral lesions does not al- 
ways hold. One does observe isolated 
paralyses in bulbar and retrobulbar affec- 
tions. Pain and tenderness about the eyes 
obviously point away from nuclear re- 
gions. However, it is the presence or ab- 
sence of associated signs and symptoms 
which point to the correct localization. 
For instance, in nuclear involvement of 
the sixth nerve, if the lesion in the pons 
is at all extensive, it is apt to affect the 
seventh nerve as it curves around the nu- 
cleus and result in facial palsy. Vertical 
nystagmus, too, points fairly definitely 
to an intrapontine lesion. 

Discussion. Dr. Morris B. Bender out- 
lined the following observations made in 
experiments on monkeys: 

(1) Horizontal conjugate eye move- 
ments may be elicited by stimulating the 
posterior longitudinal bundle directly or 
fibers running to this bundle. 

Lesions in these areas result in paraly- 
sis of conjugate gaze. The dorsal tracts 
conduct impulses for contralateral, while 
the ventral tracts conduct impulses for 
ipsolateral conjugate eye movements. 

(2) The phenomenon of return of the 
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eyes to mid position (M.P.P.) is a new 
observation. Stimulation of regions about 
the aqueduct of Sylvius, posterior com- 
missure, and sympathetic-fiber tracts 
causes the globes to assume the mid posi- 
tion irrespective of their primary posi- 
tion. Whether the eyes be in the divergent, 
convergent, or in conjugately deviated po- 
sition, such stimulation brings the eye- 
balls to the mid position, so that the 
eyes look straight ahead. Furthermore 
the M.P.P. precedes all conjugate and 
some individual eye movements. 

(3) The arrangement of the o¢culo- 
motor nuclear masses in the midbrain has 
previously been determined by anatomic 
studies. Dorso-ventrally the distribution of 
the oculomotor nuclei supplying the vari- 
ous ocular muscles was thought to be 
(a) constrictor pupillae, (b) levator 
palpebrarum, (c) superior rectus, (d) 
internal rectus, (e) inferior oblique, (f) 
inferior rectus. 

However, studies by the method of 
retrograde degeneration to nuclear cells 
are fraught with many technical difficul- 
ties and are not always conclusive. Direct 
stimulation of the cell masses would re- 
veal more reliable data. 

Stimulation of these nuclei in monkeys 
with very fine bipolar electrodes and with 
extremely small currents yielded uni- 
lateral oculomotor effects in the follow- 
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ing order (dorso-ventrally and Tostro- 
caudally): (a) sphincter pupillae, (b) 
inferior rectus, (c) internal rectus, (q) 
possibly inferior oblique, (e) superior 
rectus, (f) levator palpebrarum, 

Evidently the functional representation 
of these ocular muscles in the midbrain 
are not in accord with that postulated by 
retrograde degeneration or neuropatho- 
logic studies. 

Further research is necessary, 


PANEL DISCUSSION ON DISTURBANCES oF 
OCULAR MOTILITY 


Question: Classify strabismus etiologi- 
cally and state from your experience 
which types respond wholly to refraction 
and orthoptic treatment and which re- 
quire further surgical attention. 

Dr. Gursor. In 1938, I* attempted to 
classify strabismus etiologically by study- 
ing two groups of patients who had stra- 
bismus. The first group contained 148 
persons under 13 years of age. No fusion 
training of these patients was attempted, 
The second group consisted of 65 per- 
sons of all ages who had had fusion 
training of from six months’ to two years’ 
duration. 

As a summary of this study, I present 
the following table: 


* Guibor, G. P.: 


Arch. of Ophth., 1938, v. 
19, June, p. 947. ' 


TABLE 1 
PERCENTAGES OF TYPES OF SQUINT IN BOTH GROUPS; PERCENTAGES OF RECOVERY 
Group 1 Group 2 
Types of Squint ———~ 
Incidence | Recovery Incidence Recovery 

| 2.0 0 0 
ea | 9.39 0 20.0 15 
1.28 50 3.07 50 
7.43 9 3.07 0 
Accommodative-muscular type............. | 16.89 | 20 9.23 50 
Accommodative-amblyopic type............ 18.24 | 74 16.92 82 
Muscular-amblyopic type................. 6.75 | 0 | 13.84 22 
Muscular-accommodative-amblyopic type.... 6.75 | 10 | 4.6 0 
Multiple combinations.................... 0.6 1.353 | 0 
1.3 | 0 | 1.53 | 0 
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In this table are represented the results 
in terms of recovery from the strabismic 
deviation. In group 1 treatment included 
correction of the refractive errors, atro- 
pinization of one or both eyes, and occlu- 
sion of the fixating eye, but no fusion 
training. Likewise, are represented the 
results secured in group 2 by treatment 
with fusion exercises in addition to the 
procedures used in group 1. 

If one studies this table, he will see 
that of all the types of squint the accom- 
modative type is most amenable to non- 
surgical treatment. Thus one notices that 
of those in group 1 with accommodative 
esotropia 70 percent recovered, and of 
those in group 2 with a similar type of 
squint, 83 percent recovered. In no case, 
however, can one say that any one type 
of strabismus responds wholly to refrac- 
tion and orthoptic training. 

Furthermore, the degree of deviation 
besides the type of strabismus often in- 
fluences the recovery from squint. 


Question: Do anatomic anomalies of 
check ligaments of the eyeball play a role 
in the pathogenesis of squint? If so, 
how and by what signs can they be rec- 
ognized ? 

Dr. Harpy. I do not know. I have no 
evidence of anatomic check ligaments 
playing a role in the pathogenesis of 
squint. 


Question: In what percentage of cases 
does aniseikonia play a part in muscle 
deviations ? 

Dr. Gurpor. I do not know. 


Question: What proof is there that a 
purely cerebral factor exists in squint? 
In which types of squints does heredity 
play a part? 

Dr. Harpy. Heredity does play a part 
in some squints, but I do not know in what 
types. Evidence of the hereditary factor is 


extremely difficult to obtain. Simple gene- 
alogical tables are insufficient. There is 
considerable evidence that a purely cere- 
bral factor exists in squint. Some of this 
evidence has been presented under the 
following headings : 

1. Anomalous retinal correspondence, 
also called abnormal retinal correspond- 
ence, incongruous retinal correspondence, 
false projection. These various phrases all 
mean the same thing. I prefer the term 
suggested by Dr. Lancaster, anomalous 
retinal correspondence. 

2. Spontaneous recovery. 

3. Psychotherapy. 

4. Suppression. 

5. Amblyopia ex anopsia which, 20 
years ago, was a major issue among the 
Olympians of ophthalmology, but is now 
past arguing, since improvement in vision 
can be demonstrated. 

6. Horror fusionis is apparently on a 
cerebral level. Patients with divergence 
excess particularly show a cerebral factor. 


Question. What is the relative fre- 
quency of spasm of convergence, paraly- 
sis of divergence, and bilateral external 
rectus paralysis? Has prismatic correction 
any value in treatment ? 

Dr. Peter. If you recall the number 
of factors which may cause convergence 
spasm it is quite obvious that it occurs 
most frequently of the three conditions 
mentioned: (1) Hysteria;. (2) organic 
disease of the brain,’ particularly Little’s 
disease; (3) marked convergent squint 
in infants; and (4) high hyperopia with 
accommodative spasm. We often see con- 
vergence spasm in very young infants, 
about six months old. The question arises 
as to whether it is a bilateral external- 
rectus paralysis or a convergence spasm. 
It may take from three to six months 
to find out. In most instances it is a 
convergence spasm, rather than bilateral 
external-rectus paralysis. Paralysis of di- 
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vergence and bilateral external-rectus 
paralysis occur with almost equal fre- 
quency, at least in my experience. Di- 
vergence paralysis is perhaps a bit more 
common, especially after a severe epi- 
demic of influenza. Bilateral external- 
rectus paralysis, in my experience, is the 
least common. Prisms are valuable in di- 
vergence paralysis, to correct diplopia at 
infinity, but are of no value in the other 
two conditions mentioned. 


Question: What is the greatest amount 
of correction that can be secured on op- 
erative intervention in one eye? — 

Dr. Wuirte. I think we cannot make 
a definite statement about that. I had 
one patient whom I watched for 10 
months and operated on at the age of 20 
months. The eye always stayed in the 
corner. The parents had done everything 
to get the eye to come out but were not 
successful. I went in on the internal 
rectus and found a bigger internal rectus 
than I have ever seen. I receded it 4 mm. 
That was six or seven years ago. Two 
years after the operation I was afraid 
a divergence was developing. I watched 
the patient every summer. He stays a little 
esophoric and the rotations are good. Pre- 
operatively, by the Hirschberg, which was 
the only test I could use, he had a devia- 
tion of 80 to 90 prism degrees. One must 
make as accurate a diagnosis as soon as 
possible with the various tests and, when 
operating, vary the operation when it is 
thought best. 


Question: What are the criteria in de- 
termining whether to treat a vertical or 
lateral imbalance first, where both exist? 

Dr. Wuire. If the lateral imbalance, 
either an esotropia or exotropia, is very 
great, and the vertical is moderate, one 
cannot accurately study the vertical de- 
viation. It is better partly to correct the 
esotropia or exotropia, possibly two 


thirds of it, then a more accurate de. 
cision can be made as to the verticg 
muscle involved. If the vertical predomi. 
nates, operate on the vertical, but if on 


‘cannot study the vertical because of ; 


large lateral deviation, correct the latera) 
partially first. In convergent squint it js 
safer to do a bilateral external-rectus te. 
section. If there is 50 to 70 degrees of 
squint, correct two thirds of it and on 
the second operation correct the vertica] 
or lateral deviation or both at one time 
In exotropia, unless there is a very 
marked paralysis of convergence, I prefer 
to recede the external recti first and then 
study the vertical. The choice of operation 
depends on the proportional amount of the 
vertical and lateral imbalance. 


Question: When, if at all, is surgery 
indicated for phorias? 

Dr. Peter. In hyperphoria of three 
diopters or more, when due to a weaken- 
ing of an elevator or depressor muscle, 
surgery is indicated. Up to the age of 25 
years, the average individual is satisfied 
with prismatic correction in glasses, Af- 
ter 25, however, fatigue, and the annoying 
diplopia which develops, call for delicate 
surgery. 

In symptomatic esophoria, when the pa- 
tient does close work, surgery may be of 
great help. Orthoptic training is not very 
valuable and prisms, base out, tend to in- 
crease the trouble. I had a case, diagnosed 
as epilepsy, covering a period of about 
one year. The man was not able to con- 
centrate and could not continue his work 
as an accountant. I operated. He had one 
epileptic seizure while in the hospital and 
none since and that was six years ago. | 
am not saying that the operation cured the 
epilepsy, but the important fact in his case 
was his ability to go back to work and be- 
come as efficient as he was previous to the 
onset of epilepsy. 

Exophoria rarely calls for surgery. So 
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much can be done with the synoptophore, 
the stereoscope, and prisms. Orthoptic 
training and prisms yield good results. 
Nevertheless there are some cases in 
which surgery is of value. 

Discussion. Dr. Hardy. I would dissent 
from the opinions of Dr. Peter on two 
points: (1) That esophorias show no re- 
sponse to orthoptic training, and (2) that 
the incorporation of prisms in lenses 
tends to increase the esophoria. I feel con- 
fdent that esophorias not only can but do 
respond to orthoptic training. I would 
say generally of exophorias, whether due 
to divergence excess Or convergence in- 
sufficiency, that if they respond at all to 
treatment, they respond subjectively or 
symptomatically only and you must not 
be disappointed if, after a considerable 
amount of orthoptic training, the ex- 
ophoria still remains, whereas in the eso- 
phorias, due either to convergence excess 
or divergence insufficiency, if they re- 
spond at all they will respond both sub- 
jectively and objectively. 

As for the prisms, I agree with Dr. 
Lancaster, who feels strongly that they 
do not increase the esophoria, but un- 
cover a latent esophoria that was already 
there. He puts it on the same basis as 
hyperopia, which may increase when you 
put on plus lenses. The latent amount is 
uncovered with the lenses. 

Dr. S. Agatston. In speaking of ex- 
ophoria, I find it difficult to give up the 
idea of operating on patients who have so 
much that the eyes turn out under con- 
ditions of fatigue. They diverge so fre- 
quently that this is a source of annoyance 
to them from a cosmetic standpoint. 

Dr. Peter. I agree with Dr. Agatston. 
Exophoria is not visible, but exotropia is. 
It is important to distinguish between the 
two conditions. There are cases which 
may require operation. I cannot agree 
with Dr. Hardy. I do not prescribe prisms 
for esophoria. Prisms in glasses tend to 


increase it. To my mind they are a crutch. 
I agree with Dr. Hardy in one statement, 
that exophoria can be cured sympto- 
matically but that a muscle-balance test 
may show that some exophoria remains. 
But to cure the symptoms, after all, is our 
mission. 


Question: Given a hypertropia of over 
10 prism diopters that does not increase in 
any field of action—how should it be ap- 
proached, surgically or otherwise? 

Dr. WuitTe. With suspicion. I have 
never seen so thoroughly a comitant 
hypertropia. The nearest approach to it I 
have seen is when diplopia tests are made. 
If one uses the diplopia test, Maddox rod, 
or red-green test, one may find that the 
patient has fusion ability enough to over- 
come fairly much of the deviation, and it 
would lead one to believe it to be comitant. 
But if you use the cover test in the six 
cardinal positions, you will rarely find a 
deviation so comitant. If one uses the 
screen comitance test it is extremely rare 
not to bring out a primary paralysis with 
secondary deviation and secondary con- 
tractures. 

Dr. Givner. What would you do with 
that rare case? 

Dr. White. They apparently have no 
symptoms. They suppress. I believe in the 
old saying ‘“‘Let a sleeping dog lie.” If 
they are good to look at cosmetically and 
are symptom free, let them alone. 


Question : On the basis of what criteria 
do you discharge a case under training as 
cured ? 

Dr. Gutpor. If necessary, I would dis- 
charge a patient as recovered cosmetically 
if he has five degrees of strabismus, even 
though he would possess no binocular 
vision. 

On the other hand, I should prefer to 
produce the ideal recovery in which no 
squint remains with or without glasses, 
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visual acuity equal in amount in the two 
eyes, good stereopsis, and a divergence 
ability powerful enough to cope with the 
overactive convergence. 

In any case, a patient who is cured 
should be under observation for two years 
after discharge from active treatment, 
whether this recovery has been secured 
by surgical or by nonsurgical means. 


Question: Why is it that diplopia does 
not always correspond to the secondary 
action of a muscle; for instance, the 
paralysis of the superior oblique is some- 
times crossed and sometimes homony- 
mous? 

Dr. Harpy. I do not know. In old cases 
incongruous findings are frequently noted. 
They are probably the results of an at- 
tempt to compensate. The findings are in- 
fluenced by the eye which fixates. Two 
other important factors are frequently 
involved: (a) the tendency to diverge in 
upward gaze and to converge in down- 
ward gaze, and, much more important, 
(b) the presence and effect of anomalous 
retinal correspondence. 


Question: Have you ever seen trichin- 
osis produce a phoria or tropia? 

Dr. Peter. No, I have not although it 
is conceivable. 


Question : How effective is constant oc- 
clusion in overcoming anomalous projec- 
tion; after what period of time can one 
conclude its ineffectiveness? Has irre- 
coverable loss of vision ever ensued after 
occlusion ? 

Dr. Gutsor. When the diagnosis of 
anomalous retinal and proprioceptive cor- 
respondence is made by means of the 
afterimage test, one finds the condition 
unaffected by occlusion. But, on the other 
hand, when the diagnosis made by means 
of the synoptophore and the afterimage 
test does not confirm this diagnosis, one 


finds the condition varied by Occlusion 
In any case when an eye is occluded for 
three months and the anomalous Corres. 
pondence persists, I conclude that this 


‘form of treatment is ineffectual, Ip pa- 


tients with an eye occluded, one shoyij 
determine the visual acuity of the eye yp. 
der the occluder in order to diagnose early 
the onset of amblyopia. I have never seen 
an irrecoverable loss of vision ensue from 
the occlusion of an eye. 

Discussion. Dr. Hardy. I do not think 
he can completely justify his premise, Ty 
fail to recover vision after three months 
of occlusion of the good eye justifies only 
the statement that you have failed to re. 
cover vision in that eye. It further assumes 
that occlusion really has been constant 
and complete, and this is the exception 
rather than the rule even with private 
patients. 

I require occlusion for a considerably 
longer time. As long as I observe prog- 
ress I continue the occlusion. When I use 
it for one month without any improve- 
ment, I am inclined to give it up. I have 
seen the amblyopia transferred as well as 
the squint, but the loss of vision in the 
previously good eye is not irrecoverable; 
in fact, I have never iailed to see the 
previously good vision recovered. I have 
no fear of the transfer of the amblyopia. 
I might say that I insist on complete and 
constant occlusion. Anything less than 
that is an invitation to failure. Anomalous 
retinal correspondence will probably 
break down with occlusion alone if car- 
ried out long enough. Complete, total, 
constant occlusion is the most important 
factor in breaking down anomalous ret- 
inal correspondence. It can be greatly 
helped with retinal massage and amblyc- 
scope training to hasten the process. If 
the vision is so low that the child’s safety 
is jeopardized, the occluder should be 
transferred to the bad eye during schoo 
work. Under no condition should both 
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eyes be exposed simultaneously. One 
form of treatment 1s positive, the other 
negative. If I cannot improve the vision 
of the poor eye I can at least, by trans- 
ferring the occlusion, prevent the de- 
velopment of the anomalous retinal cor- 
respondence. 

Dr. White. To emphasize the recovery 
of vision after occlusion, I should like to 
tell you of a case that was presented be- 
fore the New York Ophthalmological So- 
ciety. There was a history of squint from 
an early age. The vision was 20/200, with 
right convergent squint. At the age of 22 
years the patient had an injury to the 
good eye which terminated in enuclea- 
tion, Records show that at the age of 27 
or 28 years he had vision of 20/15. 

Dr. Peter. I have had an experience 
similar to that of Dr. White, in a patient 
60 years of age who recovered vision in 
an amblyopic eye after injury to the good 
eye. Much of the failure in occlusion is 
due to an indulgent grandmother, aunt, 
or mother. I have taken several such pa- 
tients away from the home and placed 
them under the care of a nurse and re- 
stored vision in six weeks. I do not like 
to use atropine. I believe constant occlu- 
sion will restore vision and also correct 
anomalous retinal noncorrespondence, if 
carried out systematically and carefully. 


Question: Have any fusion charts been 
made with rotating discs in an effort to 
correct cyclophoria ? 

Dr. Gurpor. Yes. 


Question: What is the greatest amount 
of vertical imbalance that you have cor- 
rected and had accepted with good fusion 
by the aid of prisms? What is the largest 
uncorrected amount of hyperphoria com- 
patible with normal binocular vision ? 

Dr. Guisor. To answer this question, I 
must classify hyperphorias into those of 
supranuclear origin, and those of nuclear 


and infranuclear origin. Of the former, I 
have seen patients with alternating hyper- 
phoria of 45 prism diopters (dissociated 
vertical divergence) with good fusional 
amplitude perfectly comfortable. 

Of the latter type, I have seen a patient 
who had a right hyperphoria of two prism 
diopters (the result of a right inferior- 
rectus insufficiency), with poor fusion 
amplitude, most uncomfortable even with 
prisms, but who became comfortable after 
fusion training. 

In regard to the uncorrected hyper- 
phoria, we must consider the type of de- 
viation (supranuclear or infranuclear), 
the fusional amplitude (vertical duc- 
tions), the threshold of discomfort (the 
ability to withstand discomfort), and the 
amount of the deviation before we can 
answer this question, From personal ob- 
servation and experience, I should con- 
clude that a hyperphoria of five prism 
diopters, caused by a nuclear or an infra- 
nuclear lesion, would be about the largest 
uncorrected amount of hyperphoria com- 
patible with binocular vision in the aver- 
age person. 


Question : How is abnormal retinal cor- 
respondence recognized and what con- 
crete results have been obtained in its 
eradication ? 

Dr. Harpy. Travers has presented a 
satisfactory explanation of anomalous 
retinal correspondence in his monograph, 
which appeared in the British Journal of 
Ophthalmology in 1938. I agree with his 
ideas except as to therapeutics. There I 
disagree on the basis of experience. He 
believes anomalous retinal correspondence 
occurs in most cases of squint. The firm- 
ness with which this condition is estab- 
lished depends on the relations between 
the age of onset and the duration of the 
squint. There are some who believe that 
anomalous retinal correspondence occurs 
in all cases of squint. The moment the eye 
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turns the conditions favorable for the de- 
velopment of abnormal retinal correspond- 
ence arise. It does exist in about 60 per- 
cent of squinters to a demonstrable de- 
gree. I have asked Miss Stark, who in my 
opinion has had the greatest amount of 
experience in orthoptics, about the results 
in the eradication of anomalous retinal 
correspondence, and she believes that it 
could be cured in over 90 percent of the 
cases if the treatment is carried out long 
enough and assiduously enough. Miss 
Lancaster of San Francisco feels that the 
results are even higher. This is in direct 
contradiction to Travers, who feels: that 
once diagnosed the condition is almost 
hopeless and therefore surgery should be 
undertaken immediately. My own view- 
point is that it can be recognized in 60 
percent and can be eradicated by constant 
occlusion and synoptophore training in 
the vast majority of cases. It can be recog- 
nized by the following methods: (1) 
Synoptophore or other major amblyo- 
scopes, (2) Travers mirror-screen test, 
(3) Maddox rod, (4) diplopia test, and 
(5) Chermak afterimage test. The first 
method is the method of choice to my 
mind. The first two are physiologically the 
soundest. I base this on Travers’s state- 
ment that you are stimulating two areas 
of equal potentiality, whereas with most 
of the other methods you are comparing 
areas in which an area of high potentiality 
is compared with one of low potentiality. 
I have never had much success with the 
Maddox rod. It may be because I have 
been too impatient. In most of the young- 
sters that I have examined diplopia out- 
side the angle of squint is difficult to 
elicit. I do believe that after about 5 or 10 
minutes you can get some simultaneous 
vision, not in the sense of simultaneous 
macular perception, but they can see the 
line with one eye and the light with the 
other eye. I have the same objection to the 
diplopia test. Diplopia is easy to elicit in- 
side the angle of squint but difficult to 
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achieve outside this angle. The Chermak 
test has been popularized by Bielschoy. 
sky. I have the greatest confidence in the 
haploscope technique. The Travers meth- 
od is too complicated. The diagnosis with 
the haploscope can easily be made by plac. 
ing the patient at the synoptophore ang 
making two measurements, the objective 
and subjective angles, the objective at 
which there is no motion when the eyes 
are alternately screened, and the subjec- 
tive the point at which the patient super. 
imposes the lion and the cage or some 
similar slides. If the two coincide, there 
is a normal retinal correspondence. This 
can also be done with the Stereo-orthopter 
which has been accepted by the American 
Orthoptic Council as a suitable diagnostic 
instrument, but is very difficult, if not 
impossible, with most of the other orthop- 
tic instruments. 


Question: What are the criteria for 
weakening an overacting associated mus- 
cle, and what are the criteria for strength- 
ening an underacting muscle in cases of 
vertical imbalance? 

Dr. Wuire. The question is a very in- 
volved one. To begin with, the exact diag- 
nosis must be made. You must determine 
which is the paretic muscle, the amount 
of secondary deviation and secondary con- 
tracture, and whether the paralytic or 
nonparetic eye is used for fixating. It is 
difficult to answer the question in less 
than an hour or two. I had a case a few 
years ago in which I was sure I had de- 
termined the proper muscle. Instead of 
performing a recession of the inferior 
oblique, I resected the superior rectus of 
the other eye, thinking that the non- 
paretic eye was the dominant eye. After 
the resection of the superior rectus the 
result was good and the hyperphoria was 
definitely reduced. I was pleased with the 
result for one month. Then for some un- 
known reason the patient preferred to use 
the paretic eye. The secondary deviation 
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of the inferior oblique increased, and in 
six or eight months he had just as much 
hyperphoria as he had to start with. He 
should have had a recession of the in- 
ferior oblique rather than a resection of 
the paretic superior rectus. I prefer to 
leave depressors alone, and prefer to re- 
sect the paretic inferior rectus rather than 
to tenotomize the superior oblique of the 
other eye. If the deviation is over 40 
prism diopters in paralysis of the superior 
oblique, I prefer to resect or tuck accord- 
ing to Wheeler’s method, described in the 
Transactions of the American Ophthal- 
mological Society for 1934. If the hyper- 
phoria in the field of the superior oblique 
i not over 30 or 40 diopters, a recession 
of the inferior rectus is most satisfactory. 
If the secondary contracture of the in- 
ferior oblique is marked, this may be re- 
ceded or tenotomized first. In paralysis 
of the inferior oblique I tuck at the in- 
sertion. I like it better than bringing it 
out over the margin of the orbit. 


Question : In a cosmetically straight eye 
what would you do to correct an exoph- 
thalmos following a muscle tenotomy ? 

Dr. PETER: The logical technique is 
advancement of the tenotomized muscle 
with capsule and conjunctiva, and reces- 
sion of the opposite muscle. In 1845 
Hamilton, of Buffalo, recommended a bi- 
lateral tenotomy to produce symmetry. 
We do not approve of that now. More 
heroic measures are the Axenfeld suture 
of tarsorrhaphy. Either is decidedly 
heroic, although the Axenfeld suture can 
bring about good cosmetic results. Tar- 
sorrhaphy is decidedly heroic. If lagoph- 
thalmos exists at the same time, recession 
of the levator of the lid on the conjunc- 
tival surface will improve conditions. 


Question: What produces the “glass 
eye” appearance after medial rectus sur- 
gery—a too free dissection beneath the 
caruncle or not sufficient freeing? 


Dr. Wuirte. I believe a too-free dis- 
section of the caruncle leaves a wider 
range of white sclera from the inner 
limbus to the caruncle on the eye that 
has been operated on, than in the other. 
Although they may still measure an 
esotropia, they look as if they have an 
exotropia and have a “glass eye” appear- 
ance. 


Question: How should one handle dip- 
lopia induced by: (a) corrective muscle 
operations; (b) cataract extractions ? 

Dr. Peter. Most diplopia due to muscle 
operations will disappear spontaneously 
with or without orthoptic treatment. I 
have seen very few cases of persistent 
diplopia following muscle operations for 
concomitant squint. After cataract, if too 
much time elapses between operations on 
the eyes, one must resort to surgery to 
correct diplopia. Tucking of one or both 
internal recti is indicated. If there is too 
much deviation, a recession of one or both 
external recti may be called for in addi- 
tion to the tucking operations. It is a dis- 
tressing condition and suggests that we 
should not allow too much time to elapse 
between cataract extractions. 


Question: What is the optimal age for 
operative intervention ? 

Dr. Wuirte. As soon as you are sure of 
the diagnosis and get the consent of the 
parents. My youngest were 18, 20, and 22 
months, In the case wherein I operated at 
18 months, the child was so very cross 
eyed that I operated more to save the 
lives of the mother and father. Sometimes 
the squint breaks the morale of the par- 
ents. I corrected two thirds of it. The 
child looked quite human after that. My 
other patient of 22 months is now a girl 
of 22 years. I have never regretted it. The 
20-months-old patient was the one with 
the convergent squint and large internal 
rectus muscle of whom I spoke earlier. 
Be sure of your diagnosis and go ahead 
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with the form of treatment that you think 
will give the best results. 


Question: How long should one wait 
before operating on a-paralytic squint? 
What might one expect from surgery in 
these cases? 

Dr. WHITE. I am not in favor of wait- 
ing as long as we are told to defer opera- 
tion. O’Connor feels if you wait too long 
a secondary contracture develops to com- 
plicate the case. The patient should be 
seen every month for two or three months 
and if the deviation remains the same for 
three successive examinations, I operate. 
If it tends to improve or get worse, I wait. 
I think you get good results. It depends 
on the exactness of the diagnosis and 
whether you choose the right thing to do. 
Sometimes our diagnoses have flaws, but 
on the whole our results in paralytic sur- 
gery are good cosmetically and function- 
ally. 


Question: In your experience what 
has been the best way to handle alternat- 
ing convergent strabismus surgically? 

Dr. Peter. It depends on whether or 
not the question refers to true alternating 
squint. If we include both forms I might 
say that the accidentally alternating cases 
should be treated as you would treat mo- 
nocular squint. In true alternating squint 
only cosmetic results are obtainable and 
we can deviate somewhat from orthodox 
methods. Do a recession and shortening 
in one eye, and if more surgery is needed 
after the inflammation has subsided (that 
is, after about three weeks), proceed to 
correct the residual squint in the other 
eye. Do exactly what is indicated. 


‘type of equilibrium between the eyes i 


Question : How long after an Operation 
before we can feel that the result is a A 
permanent one? 

Dr. Guisor. Generally Speaking, some 


established in two months after an Opera- 


tion, because the neuromuscular mecha- 
nism fluctuates and varies with the genera} L 
health and with age. We must, therefore. W 
realize’ that the result of an operation 

will vary. As proof of this remark we cap . 
all remember patients who have had ap F 
esotropia which was relieved by surgery, H 
These patients had parallel visual axes D 


for 20 years. Yet we see them 25 years 
after the operation with a divergent 
squint. 


Question: Granted the diagnosis and f 
plan of action are correct, does the type 


of operation influence the end result? 
Dr. Harpy. I am in no position to an- 
swer this question, because of my little 


experience with several operations, | 
would be inclined to say no. On the west 
coast, where they use the O’Connor cinch, 
they seem to get as good results as we do. 
In general it seems to me more scientically 
and physiologically sound, all else being 
equal, to use an operation to strengthen 
rather than to weaken a muscle action. 


Question: How old was the oldest pa- 
tient you have operated on for strabis- 
mus, and why? 

Dr. Peter. In a man 68 years of age, 
for divergent squint, because he could not 
obtain employment. I performed bilateral 
operations, with good results. 

Sidney A. Fox, 
Secretary. 
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FOR WHAT ARE WE FIGHTING? 


Obviously, the immediate cause of our 
entry into this second world holocaust 
was the ruthless and premeditated attack 
of a “have not” nation desiring to “have.” 
But fundamentally, the underlying factor 
which would have finally involved us 
whether we had been attacked or not was 
our desire to retain the freedom that we 
enjoy, to maintain our democratic way of 
life. Since necessity at long last drove us 
to abandon our childlike naiveté of assum- 
ing that by merely relaxing, with inade- 
quate forces of our own and no definite 
understanding with other powers to help 
us, we could maintain dominance over 
the widely scattered areas over which our 


flag flew and in which we had a vital in- 
terest, there has been nothing but hurry 
and confusion to make up for 40 years 
of neglect. 

The current policy of sacrificing almost 
everything cultural in the all-out effort to 
win the war is undoubtedly necessary, but 
care should be exercised to avoid losing, 
through a mistaken home policy, the very 
freedoms for which we fight. Let us real- 
ize that it is unwise to let the problems of 
the present close our eyes to the future. 
Our natural inclination is to avoid at all 
costs doing or saying anything that may 
even possibly interfere with our war ef- 
fort. So obsessed are we with this thought 
that even the whisper that we might be 
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lacking in patriotism inhibits us from 
promulgating obvious questions. 

There are many things that we are 
asked to accept—nay, expected to ac- 
cept—without question, because some- 
body in our armed forces has advanced 
an assertion and issued an order. Among 
such arbitrary actions is the plan for a 
given number of officers for every thou- 
sand men in our army. How was this 
figure derived? The percentage is in ex- 
cess of that of any army in modern war- 
fare. Perhaps it is necessary to have a 
number sufficient for a time when the 
entire army might be engaged in’ com- 
bat—a most unlikely happening—but for 
this relatively healthy group of young 
men it scarcely seems that six doctors per 
thousand were needed. Certainly no such 
number is required for civilian care. Even 
one less per thousand would make up the 
difference between the usual adequate and 
the present inadequate preparation of 
doctors from the condensed educational 
program. 

To help fill the quota of approximately 
48,000 physicians required from the po- 
tentially available supply of about 130,000 
doctors, the medical schools were asked to 
cooperate by compressing their four-year 
course into two-and-one-half years. This 
could be done relatively simply and has 
already been done, almost without hard- 
ship; especially, since the chief difficulty 
was a financial one for the student and 
this has been discounted by the Govern- 
ment’s taking over the cost of medical 
training to those matriculating in the 
armed forces. This increased the available 
number of doctors by about 5,000, not an- 
nually but once only. The desirability of 
this change was admitted almost uni- 
versally, and in fact there are many who 
have long advocated the elimination of 
the yearly four-month vacations. 

To this speed-up there can be little 
objection. It is other condensations that 


are seriously detrimental. 

The structure of complete medical edy. 
cation is made up of three principal parts: 
a foundation, a superstructure, and the 


-equipment of this to make it a usefy 


functioning whole. The foundation may 
be likened to the premedical education, the 
structure to that part of the physician’, 
education acquired in the medical schoo), 
and the equipment to graduate study, The 
superstructure seems to be adequate under 
the hurry-up program. But what of the 
foundation and the equipment? The 
standards of medical schools have greatly 
improved in the past 40 years, and with 
this has come a greater realization of the 
importance of a solid base upon which to 
build. More and more schools had raised 
their entrance requirements, so that most 
of the best advocated four years of col- 
lege training. Along came the war. What 
happened to this four years of premedi- 
cal training? The Navy cut it to 18 
months, the Army to 15 months! This 
brings the average boy into medical school 
at 18 years of age, and he will be a doctor 
at 21 years! Rather young for the good 
judgment that he is supposed then to 
exercise, and certainly his liberal educa- 
tion has been eliminated. 

What of his graduate training? And 
here especially the ophthalmologist’s in- 
terest enters the picture. The soldier or 
sailor is allowed one post-graduate year 
in a hospital—already there is discussion 
toward reducing this to nine months—and 
a rotating service is strongly urged, mean- 
ing a little of everything and _ nothing 
much of anything—then the great adven- 
ture! Recognizing their inability to lear 
all of medicine, the great majority of 
physicians in recent years have special- 
ized, giving themselves a feeling of ade- 
quacy and their patients a feeling of con- 
fidence. What now will happen? Starting 
on a poor foundation and without special 
training, these war graduates must prac- 
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tice all of medicine! But, you say, “This 
‘; war! Let these men return for their 
special training when peace comes in a 
few years.” To be sure, they will spe- 
cialize; but there will be no place for 
most of them to train. Already a half 
dozen who have entered service have 
asked for places in the Washington Uni- 
versity ophthalmologic service when they 
return, and there will be places for only 
half of these. So they must perforce prac- 
tice a specialty with little or no training. 
This is far from the ideal. How can it be 
prevented ? 

Let us see how other countries are 
meeting this situation. It is absurd only 
to theorize, as our Government does about 
rationing and wage control, when it might 
profit by the good examples of what those 
nations who have long been at war are 
doing about these matters. Where must 
we look for the medical leaders of the 
future? The smaller European nations— 
Holland, Belgium, Norway, and Greece— 
have had to close their medical schools; 
France is no longer to be considered for 
the immediate future; the losing nations, 
that is our opponents, will be in dire 
trouble for years to come; Russia has 
been forced to condense her educational 
programs to a great extent. England, 
however, in spite of the terrible strain 
under which the nation at one time barely 
survived, has never given up her broad 
educational program for the training of 
physicians, nor has Canada. Must we look 
to them for the well-trained men, the 
medical leaders of the future, or shall we 
attempt to imitate them and preserve 
learning in our own land? 

We must ask ourselves why has this 
dictation—that has made our medical 
education sketchy and narrow—been un- 
questionably accepted? The answer is 
simple, Self-preservation and a fear of 
being accused of being unpatriotic are 
responsible. Every college was faced with 


closing when the law calling for the 
drafting of 18-year-olds was passed. 
Hope was held out to some colleges in the 
form of Army and Navy students for a 
limited program. The colleges naturally 
grabbed for this life preserver. Were they 
going to bring up objections of any sort? 
No, not they! Those empowered to make 
the selection might just possibly think 
that those who did not accept unques- 
tioningly anything offered were not inter- 
ested sufficiently ; might, therefore, choose 
another college in which to institute the 
training. Did the medical schools raise ob- 
jections? Some protests were made, per- 
haps, but medical schools, too, might not 
be selected by the War Department for 
training if they objected individually, and 
then where would they be? What could 
have been done? Concerted action, of 
course. And it still could be done. First 
the absolute need for all of the speed-up 
should be ascertained ; then, if it is found 
unnecessary, let their deans, as in Eng- 
land, get together and express a sturdy 
objection. 

Lastly—the specialty problem. Are we 
to enroll doctors immediately at gradua- 
tion into our specialty interneships? They 
will not be good doctors nor good spe- 
cialists if we do. Or, are we to accept the 
situation of having only women or 4-F 
men physicians for these interneships and 
give no training to the large group of 
those who desire to, and later will, spe- 
cialize without training? Or, are those 
who have a special interest in giving this 
training to get together and formulate a 
policy that may include asking the War 
Department for a certain number, a per- 
centage, of the whole number of available 
graduates, to be earmarked for specialty 
training? We cannot expect much direct 
help from the deans of our medical 
schools in this. But it is the task of the 
deans of graduate schools and of those 
others who act in a similar capacity when 
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no definite postgraduate schools exist. 
Concerted action—if a careful study 
justifies it—will go a long way to help 
solve the problems of the medical future 
of the United States. 
Lawrence T. Post. 


BOOK NOTICES 
MANUAL DE GONIOSCOPIA. La 


exploracion clinica del angulo irido- 
corneal (Manual of Gonioscopy. Clini- 
cal examination of the irido-corneal 
angle). By Angel Moreu. 127 pages, 
56 figures in black and white. Madrid, 
Ediciones Morata, 1943. 


This is the first attempt to collect in 
book form what we know of the patholo- 
gy of the angle of the anterior chamber as 
gonioscopically observed in living eyes. 
The author, using the Troncoso gonio- 
scope, has examined a great number of 
patients and after eight years of work 
has written this monograph, illustrating it 
with excellent pictures of the angle. The 
reviewer is especially indebted to Dr. 
Moreu for the dedication of the book to 
him as a pioneer of the method. 

After going over the history of gonio- 
scopy and the methods of Trantas, Salz- 
mann, and Koeppe, he describes in detail 
Troncoso’s method and instrument 
(which is the only one he used) and then 
the appearance of the angle in normal 
conditions. In the following chapters he 
deals briefly with the congenital anomalies 
of the angle. Then he discusses injuries of 
the angle and points out the importance 
of gonioscopic examination to detect 
hemorrhages and other lesions in the 
ciliary body, zonula, and lens. He de- 
scribes an interesting case of irido- 
cyclodialysis or detachment of the ciliary 
body, which could be found only with the 
aid of gonioscopy. The ciliary body was 


probably separated to the ora Serrata, as 
there was also a traumatic disinsertion 
of the retina. In another case where the 
eye was struck with a stick he detected 
with the gonioscope a dislocation of the 
lens in which zonular fibers of great 
length were still attached to the lens, This 
showed that the tear of the fibers haq 
been made near the ciliary body and thys 
pointed ‘to a more severe prognosis, 

In a case of traumatic iridocyclitis 
gonioscopic examination detected the 
presence of a foreign body, a splinter of 
glass, which had not been recognized with 
the other instruments. 

In the third chapter, Moreu deals with 
inflammation of the iris and ciliary body, 
This is an original contribution to gonios- 
copy. He endeavors to establish a dis- 
tinction between syphilitic, tubercular, 
septic, and sympathetic iridocyclitis. In 
syphilis he has been able to observe (when 
the cornea is clear) hemorrhages and 
blood in Schlemm’s canal. The trabecu- 
lum is covered with small characteristic 
nodules and exudation. At the place where 
the iris is drawn by posterior synechiae 
the ciliary body shows hyperemia and 
exudates. The nodules are also found in 
the root of the iris, as Troncoso had al- 
ready described. In one case Moreu made 
a fluorescein injection and found that the 
dye passed quickly into the anterior 
chamber and stained not only the aqueous 
but also the red contents of Schlemm’s 
canal, the coloration disappearing at the 
same time that the aqueous cleared. 

He considers tuberculosis of the uveal 
tract very frequent in Spain, about 9 
percent of all cases. A few are subacute, 
but for the most part they are chronic 
processes. He made an_ experimental 
study on rabbits, which he inoculated 
with attenuated tuberculosis bacillus or 
with aqueous withdrawn from patients 
who suffered from tubercular uveitis. The 
following symptoms were observed in 
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several cases: hyperemia limited at first 
to the iris root, then of the ciliary body, 
which showed patches of a grayish-yellow 
color that appeared at the same time that 
the aqueous flared. The characteristic 
symptom is the presence of nodules in 
the ciliary band and trabeculum, which 
are different from the syphilitic ones. 
In the first place there is more chronicity 
and less inflammatory background in tu- 
berculosis. The nodules are of a larger 
size, disseminated, and do not show a 
tendency to coalesce. From them start fila- 
ments white in color and of a brushlike 
shape. These exudates attach themselves 
both to the iris and to the cornea. Later 
the ciliary band takes on a violet hue and 
at this time precipitates and aqueous 
flares appear. Small hemorrhagic spots 
may also be found. The intraocular pres- 
sure becomes lower. Later the exudates 
organize and may produce anterior peri- 
pheral synechiae. The last stage consists 
of atrophy of the ciliary body and of the 
whole eyeball. In some cases there is an 
added interstitial keratitis. Moreu thinks 
that the action of tuberculin injections 
can be evaluated to a certain extent by 
the uveal reaction and also by the heal- 
ing of the nodules. 

A week after a perforating injury, be- 
yond the limbus, in one case of sympa- 
thetic ophthalmia, the author found the 
following symptoms in the injured eye: 
In the ciliary zone of the iris were many 
spots which were not exudates, but due 
to patches of decoloration in the ciliary- 
body band; in the iris were large spots 
of migrated pigment. In the fellow eye 
he saw only signs of hyperemia. 

The fourth chapter deals with gonios- 
copy of cases of malnutrition and starva- 
tion due to lack of food. Usually there was 
conjunctivitis with intense photophobia, 
lacrimation, and reduced vision. In the 
cornea appeared subepithelial infiltrations 
with edema, which later became ulcerated. 


In the limbus there was an increased 
vascularization. With the gonioscope he 
could observe a great vascularization of 
the iris root, which formed masses with 
a central node, but no exudations. 

The seventh chapter deals with tumors 
and pseudotumors of the angle, tubercu- 
lomas, gummas, and traumatic, sponta- 
neous, parasitic and congenital cysts. He 
studied the iris cysts especially and de- 
scribes the gonioscopic picture of several 
cases. 

The eighth chapter is dedicated to 
glaucoma—congenital, primary, and sec- 
ondary. In the primary type he is in 
agreement with Troncoso that the periph- 
eral synechiae are the result and not the 
cause of hypertension. He also found an 
open angle in most cases of simple glau- 
coma. 

The tenth chapter describes the con- 
dition of the angle after several opera- 
tions—iridectomies, cataracts, trephin- 
ings, and others. 

The last chapter, probably to be com- 
plete, deals with gonioscopy of cases of 
retinitis, choroiditis, and other fundus 
diseases. In a case of diabetic retinosis 
he saw hemorrhages, exudates, and espe- 
cially a great accumulation of pigment 
in the angle. In pigmentary retinosis he 
found atrophy of the iris and ciliary body 
and pigment collected around vessels. 

Moreu’s book has many original view- 
points and interesting data on gonioscopic 
examination. The figures are numerous 
and well made. It is to be regretted that 
descriptions of general diseases are inter- 
mingled with the purely gonioscopic sub- 
jects. The reading would have been easier 
if the author had confined himself to goni- 
oscopy. 

Probably due to the isolation in which 
Spain is today, the author had not at hand 
the more recent contributions to gonios- 
copy and his bibliography is incomplete. 

The reviewer wishes to congratulate 
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Dr. Moreu for the great amount of work 
and investigation his monograph repre- 
sents. 

Manuel Uribe Troncoso. 


REHABILITATION OF THE WAR 
INJURED. A Symposium. Edited by 
William Brown Doherty, M.D., and 
Dagobert D. Runes, Ph.D. New York, 
The Philosophical Press. 1943. 


This volume is a compilation of se- 
lected papers republished from the Ameri- 
can Journal of Surgery, the New Eng- 
land Journal of Medicine, the Archives 
of Ophthalmology, and many other medi- 
cal journals. The articles all have to do 
with one general subject, the rehabilita- 
tion of the war injured. The editors have 
gathered together pertinent papers on the 
following subjects: Neurology and Psy- 
chology, Reconstruction and Plastic surg- 
ery, Orthopedics, Physiotherapy, Occu- 
pational therapy and Vocational guidance, 
The legal aspects of rehabilitation, and, 
under Miscellaneous, an article on the 
“Vascular and neurologic lesions of sur- 
vivors of shipwreck.” 

Throughout, the material is well- 
chosen, is well and logically arranged, 
and is the work of acknowledged leaders 
and authorities in the various fields re- 
viewed, Of especial interest to ophthal- 
mologists are the articles by Wendell 
Hughes on the “Rebuilding of a lower 
lid”; by W. B. Doherty on “Orbital im- 
plants”; by R. C. Davenport on the “Re- 
habilitation in non-recoverable eye cases” 
and by Lady Duke-Elder on “Rehabilita- 
tion in ophthalmic cases.” 

The general problems of the rehabilita- 
tion of the war injured is a pressing one 
and each day is increasing in magnitude. 
This volume is a timely and important 
contribution. 


Alan Woods. 


TRANSACTIONS OF THE AMER]. 
CAN OPHTHALMOLOGICAL go. 
CIETY. Volume 40. Clothbound, 56g 
pages. Philadelphia, Wm. Fell, Co, 

Printers, 1942. 

The seventy-eighth annual meeting of 
the American Ophthalmological Society 
was held at Hot Springs, Virginia, June 
1, 2, and 3, 1942. Twenty-two papers that 
were read at the meeting and nine theses 
are included in this volume of the transac. 
tions. 

Papers on refractive problems were 
read by Crisp, Beach, Jackson, and Lan- 
caster. The use of the cross cylinder, the 
astigmatic dial, and the application of ani- 
seikonia were discussed. The use of ap- 
plied psychology, tact, and an_ infinite 
amount of patience aid in solving the 
problems of refraction. 

White presented a method of recessing 
or tucking the inferior oblique musele. 
This procedure has been used for more 
than five years with satisfaction in better 
than 100 cases. 

Kronfeld, McGarry, and Smith ob- 
served 15 cases of so-called primary, 
wide-angled glaucoma. Mydriatics did not 
grossly influence the intraocular pressure. 

A new method of desensitizing tuber- 
culous patients and animals by inhaling 
the fumes of a boiling saline suspension 
of dead tubercle bacilli was described by 
Brown, Irons, and Rosenthal. 

Woods and Burky reported their results 
in desensitizing immune-allergic rabbits 
which were inoculated in one eye with 
virulent human tubercle bacilli. Improve- 
ment in the eyes occurred synchronously 
with evidence of clinical improvement. 

O’Brien and Allen’s paper on allergic 
keratoconjunctivitis describes this syn- 
drome, presents the diagnostic problem, 
and the therapy to be used. 

Vail and Ascher’s research on corneal 
vascularization in which the material of 
the Birmingham Nutrition Clinic and the 
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Cincinnati General Hospital was used. 

They concluded that there is no relation- 
ship between the dietary customs and the 

frequency of the vascular congestion of 
the limbal region and the frequency of the 
establishment of concentric collateral ves- 
sels. 

Thygeson and Braley reported the suc- 
cessful use of 5-percent sulfathiazole 
ointment in acute and chronic conjunc- 
tivitis of staphylococcic and diplobacillary 
origin. 

Reese studied a series of 17 cases of 
precancerous and cancerous melanosis of 
the conjunctiva. Five cases were success- 
fully treated by irradiation with radon. 
The differential diagnosis of precancer- 
ous melanosis, malignant melanoma, and 
congenital neurogenic nevus was _ pre- 
sented. 

Adler, Scheie, and Moore have devel- 
oped a method of completely iridectomiz- 
ing eyes. Following this procedure in a 
series of cats the volume of the anterior 
chamber was reduced by 50 percent and 
the intraocular pressure was reduced by 
35 percent. 

Atkinson reported an original observa- 
tion of a brownish-colored reflex from 
the anterior capsule of the lens which 
occurs in chronic mercurialism. This col- 
ored reflex was observed in one half of 
70 patients observed. 

Terry presented a syndrome of fibro- 
blastic overgrowth of persistent tunica 
vasculosa lentis in infants born prema- 
turely. 

Wagener and Love studied the visual- 
field changes in 29 cases of Rathke’s 
pouch tumors. The changes may be ho- 
monymous or of the bitemporal type. Cen- 
tral scotomas are common, 

The following theses are included in 
this volume : 

Burton advocates fully correcting my- 
opia or slightly overcorrecting in order 
to minimize the tendency of the myopic 
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individual to squint. 

Courtney describes a new clinical en- 
tity characterized by a late endophthalmi- 
tis in one eye due to sensitivity to lens 
protein. The removal of the lens of the 
inflamed eye is advised as a rational 
form of treatment. 

Drews presents further studies on auto- 
fundoscopy or autoophthalmoscopy. 

Edgerton reports five cases of herpes 
zoster ophthalmicus and reviews the liter- 
ture. 

Fink reviews the literature on methyl- 
alcohol poisoning. The typical lesion is a 
practically complete dissolution of the 
rod-and-cone element, with some edema 
of the ganglion cell and nerve-fiber layer 
of the retina. 

Gibson has investigated the use of 
transscleral lacrimal-canaliculus trans- 
plants in the field of glaucoma surgery. 

Kilgore presents an experimental study 
of traumatic iridodialysis which was pro- 
ducel by sudden blows on the cornea; 
considerable intraocular pathology fol- 
lowed this procedure. 

Moehle discusses the advantages of 
conjunctival flaps in cataract extractions. 
He prefers a conjunctival flap opened by 
a vertical slit and undermined to the lim- 
bus. A series of 80 cataract extractions are 
reported. 

Wheeler discusses the methods of ob- 
jective strabismometry—a comparison of 
the Hirschberg and screen tests gave sat- 
isfactory comparative results. The use of 
the Hirschberg test in small children is 
adequate. 

The material contained in this volume 
is exceptional in quality and quantity. 
Numerous original observations and 
methods are presented for the first time. 
The work of the society in encouraging 
clinical and experimental research is 
bringing increasing advances in medical 
science. 


William M. James. 
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ABSTRACT DEPARTMENT 


EpITED BY Dr. WILLIAM H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond to thos, 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper ane 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not al 
of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. General methods of diagnosis 

. Therapeutics and operations 

. Physiologic optics, refraction, 
vision 

. Ocular movements 

. Conjunctiva 

. Cornea and sclera 

. Uveal tract, sympathetic 
aqueous humor 

. Glaucoma and ocular tension 

. Crystalline lens 


and_ color 


disease; and 


NAME KWH 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


1 
GENERAL METHODS OF DIAGNOSIS 


Ferree, C. E., and Rand, G. Color 
in protective night light. Brit. Jour. 
Ophth., 1943, v. 27, April, p. 173. 


Visual acuity at low light-intensity 
must be taken into consideration in the 
selection of a color for protective night 
light. Heavily frosted colorless bulbs 
would be satisfactory except for the 
fact that without the use of color it 
is difficult to get light of sufficiently low 
intensity. 

Visual acuity is found to be highest 
in the middle range of the spectrum. 
An illuminator with which it is pos- 
sible to vary the intensity of the il- 
lumination without change in color 
or composition of the light is described 
in detail. The most suitable test object 
was found to be the doubly broken 
circle. Edna M. Reynolds. 


Hyman, B. H. The use of euphthal- 
mine in eye examinations of psychotic 
patients. Med. Bull. Veterans’ Admin., 
1943, v. 19, Jan., p. 331. 
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The writer notes the difficulties ep- 
countered in the examination of the eye 
grounds of psychotic patients on ac- 
count of lack of codperation. The disad- 
vantages attending the use of hyoscin, 
cocaine, or atropine and its derivatives 
are briefly reviewed. The advantages of 
euphthalmine, which the writer uses in 
3-percent solution, are its prompt 
mydriatic effect and the absence of ef- 
fect on accommodation and the corneal 
epithelium. The pupils return to nor- 
mal in about three hours. Sixty-seven 
patients were examined with no ill ef- 
fects. Jerome B. Thomas. 


Ramirez, Fortunato. Palpebral occlu- 
sion reflexes and optic nystagmus. 
Arch. Uruguayos de Med., Cirugia y 
Especialidades, 1943, v. 22, Jan., pp. 
41-49, 

The subject is discussed with refer- 
ences to the literature and with cita- 
tion of three personal cases and two 
cases from the literature. 

The following conclusions are af 
rived at: Cortical lesions of the facio- 
brachial centers produce abolition of 


those 
May 
Not all 


ustory 
irative 


the corneal reflex. More extensive corti- 
cal lesions (of the hemiplegic type), 
generally accompanied by sensory dis- 
turbances, produce at times the same 
result. The same disturbance may also 
be provoked by subcortical and capsular 
lesions. Bilateral lesions of the cortical 
centers of the facial nerve may leave 
the corneal reflex intact. Unilateral 
abolition of the palpebral reflex of clos- 
ure under the influence of a threatening 
movement should not be interpreted as 
symptomatic of a hemianopsia, since 
this reflex may be lacking without a 
lesion in the optic tracts. Thus threat- 
ening gestures as applied to the con- 
fused neurologic patient with the 
object of disclosing hemianopsia are 
lacking in clinical value. Unilateral 
abolition of optic nystagmus may be 
found in parieto-occipital lesions with- 
out hemianopsia. (5 illustrations. ) 


W. H. Crisp. 


Rycroft, B. W. Night vision in the 
army. Brit. Med. Jour., 1942, Nov. 14, 
p. 576. 

The writer, who is a Command 
Specialist in Ophthalmology in the 
British Army, presents an analytical 
and statistical report of night-vision 
tests in the Army, based upon an ex- 
amination of ten thousand cases. He 
describes the method, used in his com- 
mand, of making practical recom- 
mendations to unit commanders with 
a view to increased efficiency of night 
operations. To obtain the desired in- 
formation concerning night vision re- 
quires a strong and portable test ap- 
paratus, simple to work, employable 
throughout the Army to give uniform 
and standard results. This is described 
and is illustrated by a drawing. The 
test object is a series of large V’s 
mounted in five different positions on 
a translucent screen, behind which is 
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a small bulb run from a dry battery 
and controlled by a rheostat and volt 
meter. The subject sits one meter from 
the apparatus and is rendered dark- 
adapted by wearing dark goggles for 
thirty minutes, after which the goggles 
are cleared of moisture (a most essen- 
tial procedure) and the subject writes 
down the position of the five V’s in 
turn. If he sees all five V’s his night 
vision is excellent (5/5); if he misses 
all five his night vision is very bad 
(0/5), and between these extremes it 
may be noted as 4/5, 3/5, and so on, 
according to the number of V’s seen. 
All that is required for mass examina- 
tion is a dark Nissen hut divided in two 
by a curtain. It fs possible to examine 
200 men daily and tabulate the results, 
which must always be viewed in their 
proper perspective and with due con- 
sideration of the soldier’s general train- 
ing and efficiency. Failures must be 
repeatedly tested before the subject 
is condemned. The results of mass ex- 
aminations of four regiments, con- 
ducted by various surgeons, show that 
the over-average percentage was about 
31, the under-average percentage about 
11. This is obviously a matter of vital 
importance in the night operations of 
the army, especially in the choice of 
drivers. In the writer’s command no 
treatment for night-vision defects has 
been undertaken, apart from the 
remedying of day-vision defects. 
Jerome B. Thomas. 


Wetzel, J. O. Malingering tests. 
Amer. Jour. Ophth., 1943, v. 26, June, 
pp. 577-586. (References.) 


2 
THERAPEUTICS AND OPERATIONS 


Alvaro, M. E. Effects other than 
anti-infectious of sulfonamide com- 
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pounds on eye. Arch. of Ophth., 1943, 
v. 29, April, pp. 615-632; also trans., 
Sec. on Ophth., Amer. Med. Assoc., 
1942, 93rd mtg. 


Sulfonamides rapidly enter the eye 
when administered orally. The con- 
centration is always’ considerably 
smaller than in the blood, the per- 
centage differing with different drugs 
and with different experimental ani- 
mals. One experiment indicates that in 
man the concentration in the eye is 51 
percent of the blood concentration for 
sulfapyridine and 22 percent for sulfa- 
thiazole. Sulfonamides are absorbed 
into the eye when applied locally. The 
intraocular concentration attained 
varies greatly not only with the drug 
employed but with the method of ap- 
plication. 

A number of changes in the eye 
have been ascribed to the sulfonamides. 
These include palpebral edema, con- 
junctivitis, chemosis, scleral reaction, 
iritis cells in the aqueous, mydriasis, 
cataract, changes in angioscotomas, 
edema of the retina, reduction in the 
visual fields, retinal hemorrhages, optic 
neuritis, undefined blurred vision, 
transient hyperopia, astigmatism, and 
myopia. The author quotes examples 
of these changes as recorded in the 
literature, and also describes those that 
have come under his personal observa- 
tion. Transient myopia and changes in 
accommodation seem to be the most 
frequent of changes. The author has 
observed 36 well-defined cases of 
myopia. Sulfanilamide and sulfapyri- 
dine are the only two sulfonamides 
that appear to have caused myopia. 
The author’s clinical experiments on 
patients taking sulfonamides showed 
reduced accommodation constantly. 


The various theories of causation of 
the ocular changes are discussed, with 
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special reference to the transient refrac. 

tive and accommodative disturbances 

(5 charts, bibliography.) 
John C, Long, 


Bellows, J. G. Chemotherapy jn 
ophthalmology. Arch. of Ophth., 1943, 
v. 29, June, pp. 888-903; also Trans 
Amer. Acad. Ophth. and Otolaryng, 
1942, 47th mtg., Sept.-Oct., p. 19, 


New chemotherapeutic agents de. 
rived from molds include penicillin, 
tyrothricin, and actinomyoscin. These 
may eventually prove of value in oph- 
thalmology but at present there are 
not enough data to evaluate the com- 
pounds. The author confines his study 
to the sulfonamide compounds, On oral 
administration, only sulfanilamide and 
sulfapyridine reach the ocular fluids 
and tissues in adequate concentration, 
However, it must not be concluded 
that sulfathiazole and sulfadiazine are 
contraindicated in the treatment of in- 
traocular infections, as the concentra- 
tions of these drugs in the eyeball may 
be increased by heat, by mecholyl, by 
paracentesis, or by inflammations re- 
sulting from infection. On local appli- 
cation only sulfanilamide penetrates 
the eye in adequate concentrations. 
The penetration of the other sulfona- 
mides may be greatly increased by the 
use of iontophoresis or by using wet- 
ting agents. Topical application of 
these compounds to the denuded cor- 
nea retards healing and increases scat 
formation. Oral administration of the 
sulfonamides is effective in the treat- 
ment of ocular complications of 
erysipelas, gonorrheal ophthalmia, tra- 
choma, inclusion blennorrhea, lympho- 
granuloma venereum  ophthalmitis, 
panophthalmitis, and sympathetic 
ophthalmia. Local application of the 
drugs is of value in pyogenic derma 
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toses infectious blepharitis, and some 
’ 
forms of acute conjunctivitis. (3 illus- 


trations, 1 table, bibliography.) 
John C. Long. 


Leopold, I. H., and Scheie, H. G. 
Studies with microcrystalline sulfathi- 
azole. Arch. of Ophth., 1943, v. 29, May, 


pp. 811-817. 

Recently a new microcrystalline form 
of sulfonamide compounds has been 
produced either by sonic vibration or 
by use of some rapid mixing device. 
The chief difference from the ordinary 
sulfonamide compounds is the smaller 
size of the crystals, which exposes more 
surface and also permits passage 
through a 26-gauge needle of concen- 
trations as high as 20 percent. To de- 
termine whether the smaller size of 
the crystals, resulting in greater sur- 
face area, might increase the penetra- 
tion of sulfathiazole, a comparative 
study was done on 16 normal cat-eyes, 
using 5-percent emulsion-base oint- 
ments of macrocrystalline and micro- 
crystalline sulfathiazole respectively. 

The authors found that ointment 
of microcrystalline sulfathiazole pene- 
trated the aqueous of normal cat-eyes 
only slightly more readily than the ordi- 
nary form. Microcrystalline sulfathia- 
zole suspension did not penetrate norm- 
al eyes any more readily than the oint- 
ment form. Subconjunctival injection 
of a suspension of microcrystalline sul- 
fathiazole did not increase the concen- 
tration in the aqueous unless assisted 
by chemical vasodilatation. A deter- 
gent increased the penetration into the 
aqueous of both the suspension and 
the ointment form. Injection of micro- 
crystalline sulfonamides into cat vitre- 
ous as a means of obtaining high intra- 
ocular concentrations produced retinal 
damage. The microcrystalline form 
may be a definite aid in clearing up 
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purulent dacryocystitis. (5 tables, refer- 
ences.) Ralph W. Danielson. 
Paez Allende, Francisco. Myopia fol- 
lowing the administration of p-amino- 
benzol-sulfamide. Arch. de Oft. de 
Buenos Aires, 1942, v. 17, Jan., p. 46. 


Shortly after the first dose of p- 
amino-benzol-sulfamide, a_ sulfanila- 
mide derivative, a patient complained 
of blurred vision for distance and the 
ophthalmologic examination revealed a 
myopia of three diopters. No other 
toxic manifestations were present. The 
drug was discontinued and three days 
later, when the visual disturbances had 
entirely disappeared, the patient was 
found to be emmetropic. The literature 
is briefly reviewed. 

Plinio Montalvan 


Sallmann, Ludwig. Iontophoretic in- 
troduction of atropine and scopola- 
mine into the rabbit eye. Arch. of 
Ophth., 1943, v. 29, May, pp. 711-719. 

Repeated attempts have been made 
to introduce the common mydriatics 
by means of a galvanic current. Rochat 
studied the iontophoretic administra- 
tion of atropine and based his con- 
clusions on measurements of the pu- 
pils. He did not consider, however, 
the effect of electric current per se 
on the pupil. The author therefore 
decided to make quantitative deter- 
minations of the mydriatics found in 
different parts of the eye after ionto- 
phoretic treatment. The amount of 
alkaloid which penetrated into the eye 
with dilute solutions and a weak cur- 
rent was too small for quantitative 
chemical determination. Bio-analysis 
was therefore used and the pupil of the 
white mouse was selected as the most 
sensitive test object, according to the 
method of Pulewka. Both atropine and 
scopolamine were tried by three 
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routes: (1) corneal, (2) transcleral at 
the region of the ciliary body, and (3) 
transcleral at the equator of the eye. 

With the technique described the 
author found that the amounts of 
atropine introduced into the aqueous 
of rabbits by corneal iontophoresis at 
2 ma. for two minutes were six to nine 
times greater than those introduced by 
a two-minute corneal bath. Solutions 
of 0.1 and 0.25 percent atropine sul- 
phate were applied. The atropine con- 
tent of the aqueous of rabbits after 
subconjunctival injection of 0.4 c.c. of 
a 0.25 percent solution of atropine sul- 
phate was nine times less than that 
following iontophoresis of the same 
solution at 2 ma. for two minutes. 
Scopolamine hydrobromide applied in 
a concentration of 0.1 percent entered 
the aqueous by the corneal route in 
amounts which approximated those of 
atropine sulphate applied in a concen- 
tration of 0.25 percent. Transient 
opacities of the cornea were observed 
after corneal iontophoresis of each 
alkaloid salt at 2 ma. for two minutes, 
but were not considered a contraindica- 
tion for use of the method. Experiments 
with two new transcleral methods failed 
to introduce greater amounts of alkaloid 
compounds into the vitreous. High con- 
centrations of scopolamine were found 
in extract of the anterior part of the 
uvea after ciliary body iontophoresis 
combined with epinephrine chloride. 
(4 tables, references. ) 

Ralph W. Danielson. 


Spaeth, E. B. Résumé of the sulfona- 
mide drugs in ophthalmology. Pennsyl- 
vania Med. Jour., 1943, v. 46, March, 
p. 566. 


The author enumerates the diseases 
in which local application of the sulfa 
drugs is of value and the diseases in 
which internal use of the drugs is of 


greater importance. Most of the Ocular 
conditions in which the sulfa drugs 
are indicated should have the maximum 
dosage. 

Daily blood-level determinations are 
necessary even without hospitalization, 


R. Grunfeld, 


3 


PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Alves, Osorio. Concepts of geometric 
optics relating to the stigmatism ang 
astigmatism of reflecting surfaces, Ar. 
quivos Brasileiros de Oft., 1942, y, 5, 
Dec., pp. 287-301. 

This highly technical article, with 
numerous mathematical formulae and 
quotations from the theoretic litera- 
ture of optics, does not lend itself to 
abstracting. 


Beach, S. J. Correction of low astig- 
matism—subtraction test. Arch. of 
Ophth., 1943, v. 29, May, pp. 775-781; 
also Trans. Amer. Ophth. Soc., 1942, 
v. 40, p. 63. 

There is no agreement about the im- 
portance of cylindric errors, and ex- 
perts differ widely as to how complete- 
ly they should be corrected. Particu- 
larly is this true regarding low errors. 
Many workers make it a practice to 
undercorrect high astigmatism, and 
some consider it fussy to pay much at- 
tention to errors under one diopter. In 
some parts of this country, on the con- 
trary, the teaching is that low errors 
cause disturbances out of all propor- 
tion to their amount. The author’s com- 
ment is that the response to a low 
amount of astigmatism is an attribute 
of the individual patient. What counts 
is not the amount of the cylinder or 
the experience of the examiner but 
sensitivity of the patient. 
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Beach’s subtraction test for presence 
and amount of astigmatism consists 
essentially of having the patient choose 
between the respective acuities of vi- 
sion obtained by holding two low 
minus cylinders alternately at right 
angles. This is similar to the usual 
cross-cylinder test except that the lat- 
ter also contains a plus factor. 

Ralph W. Danielson. 


Burch, E. P. Refraction procedures 
in the military service. The Military 
Surgeon, 1943, v. 92, March, p. 300. 

This is an exhaustive outline of a 
complete eye examination including 
description of the prevailing methods 
of refraction used in the military serv- 
ice. Through a follow-up system the 
author was able to ascertain that symp- 
toms of eyestrain were relieved by the 
issuing of glasses for small errors of 
mixed astigmatism and for slight 
errors with axes oblique or against the 
rule. R. Grunfeld. 


Crisp, W. H. A new cross-cylinder 
test for astigmatic axis, without use 
of test type. Amer. Jour. Ophth., 1943, 
vy. 26, June, pp. 571-576; also Trans. 
Amer. Ophth. Soc., 1942, v. 40, p. 54. 
(6 illustrations.) 


Dynes, J. B. Permanent visual-field 
changes in migraine. The Lahey Clinic 
Bull., 1943, v. 3, Jan., p. 82. 

Three cases of typical migraine of 
long standing are described. Mild to 
severe hypertension and also a per- 
manent homonymous quadrantic vis- 
ual field developed in each case after 
a bout of visual disturbance and head- 
ache, The author feels that this un- 
common sequela of migraine and 
hypertension, in patients having re- 
peated scotomas with migraine head- 
ache, may perhaps develop: in later 


years because of vulnerability of the 
particular cerebral vessels concerned. 
F. M. Crage. 


Harman, N. B. The measure of night 
vision. Brit. Med. Jour., 1943, Jan. 9, 
p. 43. 

Certain duties require ability to see 
in a minimum of outdoor light. Ob- 
servations made by the author him- 
self on his own eyes and those of 
others concerning the night-light re- 
action are noted. Clearer vision norm- 
ally occurs after a few minutes in the 
darker outdoors. 

The author’s objection to the known 
tests of night vision is that there is no 
definite measure of the minimum light 
necessary for vision in the particular 
subject who is tested. A_ scientific 
standard of candle power should be the 
basis for measure, making the findings 
understandable by anyone, anywhere. 

The author’s disc-spcetting test is de- 
scribed. The illumination from “the 
standard candle” makes the examina- 
tion more definite. A report of the 
figures of night vision in 700 healthy 
subjects is given and comments on 


the results are offered. 
F. M. Crage. 


Klein, M. Contact lens in cases of 
neuroparalytic keratitis. Brit. Jour. 
Ophth., 1943, v. 27, May, pp. 221-222. 
(See Section 6, Cornea and sclera.) 


Nordenson, J. W. Some remarks on 
Fincham’s capsular theory of accom- 
modation. Brit. Jour. Ophth., 1943, v. 
27, March, pp. 127-131. 

Fincham’s theory is that the lens 
takes a conoidal form in accommoda- 
tion, because the capsule of the lens 
is of varying thickness in different 
parts. The author has proved experi- 
mentally that the radius of the anterior 
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surface of the lens is diminished in 
accommodation in the periphery as 
well as in the central portion. He has 
also proved that the lens actually as- 
sumes an almost spherical form when 
swelling and that the radius of curva- 
ture of the peripheral parts differs 
very little from that of the central 
parts. Careful directions are given for 
repetition of the author’s method of 
observation. Edna M. Reynolds. 


Paez Allende, Francisco. Myopia fol- 
lowing the administration of p-amino- 
benzol-sulfamide. Arch. de Oft. de 
Buenos Aires, 1942, v. 17, Jan., p. 46. 
(See Section 2, Therapeutics and opera- 
tions.) 


Reid, A. C. The problem of the 
hypermetropic miner. Brit. Jour. 
Ophth., 1939, v. 27, March, pp. 110-115. 

An inquiry into the working capacity 
of miners with hyperopia is presented, 
because of the accommodation neces- 
sary in a miner’s work. In the cases 
discussed there was a manifest error 
of over two diopters in the best axis 
of the better eye. 

The average age of breakdown was 
37 years in seven cases where the re- 
fractive error was between two and 
four diopters. With an error above 
four diopters, few miners can work 
beyond the age of 30 years. 

Edna M. Reynolds. 


Sloane, A. E. Refraction clinic. 
Amer. Jour. Ophth., 1943, v. 26, June, 
pp. 610-613. 


4 
OCULAR MOVEMENTS 


Alvaro, M. E. Apparatus for meas- 
urement of the angle formed by the 
optic axis with the visual axis. Ar- 
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quivos Brasileiros de Oft., 1943, y. ¢ 
Feb., pp. 12-18. 


In practice the measurement of the 
angle formed between the visual axis 
and the optic axis assumes importance 
only in certain cases, as in the examina. 
tion of the angle of strabismus when 
the measurement is made with regard 
to the light reflex obtained over the 
center of the cornea in the deviating 
eye, or in localization of intraocular for. 
eign bodies by Comberg’s method. 
Alvaro refers to the different methods 
used by various authors in measuring 
this angle. 

Alvaro’s apparatus consists of a rod 
at whose extremity there are two points 
of light reflected by mirrors located at 
45 degrees with the rod, and so ar- 
ranged that these rays are directed to- 
ward each other. At the other extremity 
of the rod, at 33 cm., there is a gradu- 
ated arc along which slides a light. In 
the center of the arc there is an ocular 
with a lens of plus 3.00 D. sphere, in- 
tended to facilitate sharp perception of 
the reflexes from the light points re- 
flected by the mirrors at 45 degrees on 
the corneoscleral limbus. The patient 
is instructed to follow with his gaze the 
light which is moved along the arc, and 
the light is moved until the two re- 
flexes coincide with the corneoscleral 
limbus. The value of the angle kappa 
is read off on the graduated are. (5 
illustrations, references.) 


W. H. Crisp. 


Bacon, L. Practical application of 
crossed prisms. Arch. of Ophth., 1943, 
v. 29, May, pp. 772-774. 

The author describes a method of ob- 
taining the amount and position of a 
resultant prism when both vertical and 
horizontal phorias or tropias are to be 
corrected. The method is based on the 
well-known principles of sines and co 


sines. The strength of the resultant 
prism is always greater than that of 
either of the other two, and the posi- 
tion of its base always lies between the 
positions of the bases of the other two 
prisms, and is nearer to that of the base 
of the stronger prism. 

The author describes as follows a 
rapid method for determining the field 
of action of the weakest muscle: A spe- 
cial trial frame is used, with the eye 
piece rather large and fitting snugly 
against the skin. A semicircular rod (of 
the Maddox type) in a semicircular 
disc, properly centered over the eye, 
is revolved in the six cardinal direc- 
tions while placing the light in these 
positions. The position in which the 
streak is farthest from the light will 
correspond to the field of action of the 
weakest muscle. The cover test must 
be used in conjunction with this test. 
(2 illustrations.) 

Ralph W. Danielson. 


Bakre, H. Y. Orthoptic training. In- 
dian Jour. Ophth., 1942, v. 3, Oct., p. 
99. 

A seven-page survey of orthoptic 
technique for East Indian readers. The 
amblyoscope (more readily available 
in India) is chiefly referred to as to 
detail, rather than the synoptophore. 


Dias, Souza. Considerations regard- 
ing a case of strabismus. Arquivos Bra- 
sileiros de Oft., 1942, v. 5, Dec., pp. 
282-286. 

The patient was a colored student 
aged 21 years. The left eye, much more 
hyperopic than the right, showed bare- 
ly 0.1 of normal vision, and had poor 
fixation. Under occlusion of the better 
eye the vision of the deviating eye im- 
proved to 0.2, but a muscle operation 
proved necessary. With final vision of 
only 0.3 in the amblyopic eye, the pa- 
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tient, very persistent and intelligent in 
the use of orthoptic exercises, devel- 
oped perfect binocular and good stereo- 
scopic vision. (3 illustrations.) 


W. H. Crisp. 


Fortin, E. P. Significance of the in- 
sertion of the oblique muscles over the 
macula. Arch. de Oft. de Buenos Aires, 
1942, v. 17, Jan., p. 10. (See Section 19, 
Anatomy, embryology, education, and 
history.) 


Mann, D. S. Orthoptic treatment of 
anomalous projection. Brit. Jour. 
Ophth., 1943, v. 27, May, pp. 215-221. 

Anomalous projection requires a 
high level of attention because it is not 
an innate tendency but an abnormal 
use of the visual nervous mechanism. 
It may become habitual but imposes 
a greater nervous strain than the norm- 
al reflex of suppression. Suppression of 
one macular field in squint is developed 
by concentrating on the other conflict- 
ing field. A direct means of attacking 
suppression therefore is to excite at- 
tention in the previously neglected 
direction. An equally direct means 
of attacking anomalous projection is 
harder to find, because divided atten- 
tion between two conflicting macular 
fields is influential in bringing the con- 
dition about. 

Preoperative treatment is outlined 
as follows: (1) coristant total occlusion 
of one eye except during orthoptic 
exercise, (2) attentive inattention to 
exercises during treatment. 

Operation is indicated at once if 
there is no improvement in fusion in 
three or four visits. The only general 
prerequisites are that the vision shall 
be equal and the patient shall be able 
to alternate readily. 

Postoperative treatment is useful in 
developing a good range of fusion. 
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Treatment is essentially the same as 
preoperative, making allowance for the 
altered angle of squint. 

Edna M. Reynolds. 


Pascal, J. I. On vertical ductions. 
Amer. Jour. Ophth., 1943, v. 26, June, 
p. 610. 


Pinkhof, J. Infantile nuclear aplasia 
(Moebius). Ophthalmologica, 1942, v. 
104, Oct., p. 177. 

The author describes a child who 
had infantile nuclear aplasia. There 
were abnormalities of the shape of the 
skull and of the nasal portion of each 
orbit. Each caruncle was displaced to 
the inner surface of the lower lid. There 
was a disturbance of the functions de- 
pendent on the facial and abducent 
nerves and also of coordinated lateral 
movements. The face had a striking 
lack of expression and the child was 
unable to laugh or cry. Those move- 
ments of the eyes that could be made 
were not accompanied by nystagmus. 
Optokinetic nystagmus could be stimu- 
lated but without horizontal move- 
ment. Caloric stimuli likewise pro- 
voked only vertical nystagmus. A 
study of histologic preparations re- 
ported by Heubner makes it clear that 
the cerebral defect is not completely 
described by the name “nuclear 
aplasia.” He found the lesion to ex- 
tend around the facial and abducent 
nerve nuclei, to the posterior longi- 
tudinal bundles, the reticulate sub- 
stance, and the olives. The cause of the 
disorder is unknown. Sometimes the 
picture is complete at birth but it has 
been seen to develop gradually during 
childhood. F. Herbert Haessler. 


Wheeler, M. C. Objective strabis- 
mometry in young children. Arch. of 
Ophth., 1943, v. 29, May, pp. 720-736; 


also Trans. Amer. Ophth. Soc. 1942 
v. 40, p. 547. 


The modern trend toward earlier 
operation for the correction of stra. 
bismus has emphasized the importance 
of measuring the amount of the devia. 
tion in young children. The author 
therefore, reviews the various methods 
of strabismometry that have been ad- 
vocated, in an attempt to find the most 
accurate and practical means for estj- 
mating the deviation. In his historical 
review Wheeler discusses the linear 
measure as advised by Graefe, and the 
angular measure of which the Hirsch- 
berg method with candles and the 
Duane test with prisms are examples, 
Recently the synoptophore and allied 
instruments have been used. 

Since nothing that had been pub- 
lished appeared to suit the problem of 
the very young strabismic patient so 
well as did the 55-year-old Hirschberg 
test, it was decided that this test 
should be subjected to a careful reap- 
praisal. Measurements were therefore 
made in a series of cases by the follow- 
ing five methods: (1) Hirschberg 
method, (2) linear measure, (3) angu- 
lar measure, (4) screen test, and (5) 
use of the synoptophore. After com- 
parison the author concludes that the 
Hirschberg test is the best available 
for measuring the deviation in young 
children. The original values given this 
test are still approximately correct. 
The screen test gave significantly 
higher readings in two thirds of the 
cases studied, with an average of ll 
degrees. (4 figures, 1 table, references.) 


Ralph W. Danielson. 


White, J. W. Surgery of the in 


ferior oblique at or near the insertion. 
Amer. Jour. Ophth., 1943, v. 26, June, 
pp. 586-591; also Trans. Amer. Ophth, 
Soc., 1942, v. 40, p. 118. (5 illustrations.) 
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CONJUNCTIVA 


Carlisle, J. M., and Sherman, E. S. 
Epidemic keratoconjunctivitis. Jour. 
Med. Soc. New Jersey, 1943, v. 40, 
April, p. 151. 

A special warning bulletin for the 
prevention of the spread of epidemic 
keratoconjunctivitis is issued. Espe- 
cially stressed are the preventive meas- 
ures. Gertrude S. Hausmann. 


Mitton, R. E. R., and Beattie, M. K. 
Diagnosis and pathology of trachoma 
in India. Indian Med. Gazette, 1942, v. 
77, Sept., p. 517. 

Pannus, epithelial hypertrophy, and 
subepithelial lymphocytic infiltration of 
the conjunctiva are taken as positive 
proof of the presence of trachoma. 
There are obvious granules, but more 
often the granules are seen only after 
compression, The upper lid is everted, 
and the thumb is placed behind the 
everted tarsus, which is then stretched 
on the thumbnail. The surface of the 
conjunctiva appears rough. 

With slitlamp microscopy small, 
vertical tufts of vessels are seen and the 
conjunctiva between the tufts appears 
as a pale honeycomb. Fresh tufts are 
pink, succulent, and very definitely 
raised close together, forming an edem- 
atous network. In other cases the tissue 
between the tufts becomes whiter and 
more opaque, the so-called amyloid 
honeycomb. When ,it atrophies the 
honeycomb becomes denser and whiter, 
“snowy honeycomb,” and fibrous tissue 
appears in cicatrization. 

Material for biopsy is taken from the 
outer third of the upper fornix, as here 
the trachoma remains active for the 
longest time. The epithelial layer is 
hyperplastic and it has either a strati- 
fied arrangement or a papillary forma- 
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tion, with strands of epithelium pene- 
trating deep into the subepithelial lay- 
er, and forming epithelial cysts. The 
subepithelial layer is infiltrated with 
lymphocytes and plasma cells. Such 
cells congregate around epithelial cysts 
to form lymph follicles. The epithelium 
lining the ducts and the glandular acini 
of the meibomian glands shows hyper- 
plasia. In advanced cases the ducts are 
obliterated and the acini of the glands 
are replaced by hyperplastic epithe- 
lium. This is often followed by a central 
cystic degeneration, eventually replaced 
by fibrous tissue. In the subepithelial 
layer numerous large vessels are seen, 
and these vessels appear to have a 
hyperplastic endothelium. Where fi- 
brous tissue is abundant, and in the 
proximity of the walls of blood vessels, 
mast cells are present. They stain with 
toluidin blue and presumably represent 
heparin. 

The presence of large amount of 
heparin in tissues where cells disinte- 
grate in mass suggests that its func- 
tion may be to neutralize the kinase 
liberated by the disintegrating cells 
and to prevent the coagulation of tissue 
fluid. R. Grunfeld. 


O’Brien, C. S., and Allen, J. H. Al- 
lergic keratoconjunctivitis. Arch. of 
Ophth., 1943, v. 29, April, pp. 600-604; 
also Trans. Amer. Ophth. Soc., 1942, v. 
40, p. 170. 


Hypersensitivity of the tissues to 
certain specific agents is most com- 
monly observed in the skin and 
mucous membranes but occurs in the 
conjunctiva and cornea. Having once 
become sensitized, the tissues prompt- 
ly react in an unusual and abnormal 
manner when exposed to the allergin. 
The ocular tissues become hypersensi- 
tized most commonly to drugs such as 
atropine, butyn, pontocaine, sulfathia- 
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zole, and hydrous wool fat. They may 
also become sensitized to cosmetics 
and foods. 

The usual history is of recurrent at- 
tacks of redness and swelling of the 
eyelids accompanied by global conges- 
tion. The patient complains of lacri- 
mation and often of a mucopurulent 
discharge. Itching is frequently pres- 
ent and pain may be described. Ex- 
amination reveals redness, edema, and 
desquamation of the skin of the lids. 
The conjunctiva is congested and 
thickened as the result of papillary 
hypertrophy. The bulbar conjunctiva 
is injected and may be chemotic. 

Keratitis rarely develops, but when 
it does occur it is manifested by one 
or more dense yellow infiltrates or 
areas of necrosis just within the 
limbus, with a narrow zone of normal 
cornea separating the limbus from the 
lesion. These lesions are localized lay- 
ers of necrosis in the superficial and 
middle areas of the corneal stroma. 
They do not involve the epithelium 
and do not take a fluorescein stain. 

The diagnosis of allergic keratocon- 
junctivitis is usually difficult. The his- 
tory of contact with various allergins 
is of considerable importance. Patch 
tests using suspected specific agents 
are of value. One may determine 
hypersensitivity by dropping some of 
the suspected material in the conjunc- 
tival sac. The authors have not found 
the usual injection tests or scratch 
tests very satisfactory. Exclusion of 
various suspected allergins is at times 
of use in determining the cause. Five 
cases of allergic keratoconjunctivitis 
are reported, two in detail. The offend- 
ing allergins were orange, butyn sul- 
phate, hydrous wool fat, a proprietary 
inhalant, and a newly purchased fur 
coat. Treatment consists of removal of 
the allergin, or desensitization by in- 


tradermal injection of the offending 
agent. (References, 2 illustrations.) 
John C. Long. 


Santos, B. P. Primary syphiloma of 
the bulbar conjunctiva. Arquivos Bra. 
sileiros de Oft., 1942, v. 5, Dec., pp. 301- 
303. 

The patient was a boy aged 15 years, 
engaged in farm labor. The lesion was 
on the bulbar conjunctiva almost at the 
bottom of the lower cul-de-sac. The 
diagnosis was confirmed by positive 
Wassermann reaction, by biopsy, and 
by the result of general treatment with 
antisyphilitics. W. H. Crisp. 


. Thygeson, P., and Braley, A. E. Local 

therapy of catarrhal conjunctivitis with 
sulfonamide compounds. Arch. of 
Ophth., 1943, v. 29, May, pp. 760-766; 
also Trans. Amer. Ophth. Soc., 1942, 
v. 40, p. 214. 


The sulfonamide compounds have 
been used locally in solution, powder, 
emulsion, and ointment. In view of 
their rapid dilution by tears, solutions 
would appear to be of limited value. 
The more soluble sodium salts are rela- 
tively more irritating. Powders and 
emulsions are practical only in hospital 
patients. Ointments have the advantage 
of permitting prolonged action of the 
drug and are well tolerated. For this 
study the authors used the ointment 
base consisting of 25 percent hydrous 
wool fat and 75 percent petrolatum. 

At Vanderbilt Clinic and at Letch- 
worth Village about 300 cases were 
treated—half with sulfonamides and 
half with other medicaments as con- 
trols. The disease healed rapidly in 
all cases in both groups except when 
caused by the staphylococcus, but even 
here the results were better with sul- 
fathiazole than with silver nitrate and 
mercury oxycyanide. Since nonstaphy- 
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lococcic acute catarrhal conjunctivitis 
is known to be self-limited and respon- 
sive to most antiseptics, therapy with 
sulfonamide compounds appears to of- 
fer no special advantages over ordinary 
therapy. Unfortunately, however, the 
staphylococcic form can only be recog- 
nized by smear or culture, and, in view 
of the frequency with which this form 
occurs and its tendency to chronicity, 
intensive treatment with sulfathiazole 
in all cases of acute catarrhal conjunc- 
tivitis of bacterial origin seems to be 
indicated. 

In the present series the cases in 
which the conjunctivitis was resistant 
to sulfonamide compounds could be 
grouped into three classes: (1) those in 
which severe blepharitis or involve- 
ment of the meibomian glands was 
present; (2) those in which there was 
an underlying nonbacterial infection, 
such as trachoma; and (3) those in 
which no bacteria were observed. As 
was expected, sulfathiazole ointment 
had no effect on the cases of trachoma 
in this series, but the author believes it 
would be efficacious if used often 
enough to maintain a constant thera- 
peutic concentration. A few cases of al- 
lergy to the sulfonamides were en- 
countered. (2 tables, references.) 


Ralph W. Danielson. 
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CORNEA AND SCLERA 
Carlisle, J. M., and Sherman, E. S. 
Epidemic keratoconjunctivitis. Jour. 
Med. Soc. New Jersey, 1943, v. 40, 


April, p. 151. (See Section 5, Conjunc- 
tiva.) 


Fish, W. M. Acne rosacea keratitis 
and riboflavine (vitamin B,). Brit. 
Jour. Ophth., 1943, v. 27, March, pp. 
107-109. 
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In a series of 45 cases of acne- 
rosacea keratitis, there was only one 
case which had clinical signs and his- 
tory suggestive of riboflavine defi- 
ciency, although all of them had cu- 
taneous rosacea. (References.) 

Edna M. Reynolds. 


Freeman, J. D. J. A case of bilateral 
interstitial keratitis leading to blind- 
ness. Brit. Jour. Ophth., 1943, v. 27, 
March, pp. 104-106. 


A case of very severe interstitial 
keratitis going on to bilateral gum- 
matous infiltration of the uveal tract, 
with loss of both eyes within the space 
of six months, is reported. 

Edna M. Reynolds. 


Klein, M. Contact lens in cases of 
neuroparalytic keratitis. Brit. Jour. 
Ophth., 1943, v. 27, May, pp. 221-222. 

The use of contact lenses in neuro- 
paralytic keratitis is indicated as an 
alternative to tarsorrhaphy, because of 
the better protection afforded. Anes- 
thesia of the eye is advantageous in 
taking the impression for the glass. 
Two cases are reported in which con- 
tact glasses were worn with consid- 
erable corneal clearing and improved 
vision. Edna M. Reynolds. 


Kodicek, J. H., and Yudkin, J. Slit- 
lamp microscope in nutrition surveys. 
The Lancet, 1942, v.:143, Dec. 26, p. 
753. 


Slitlamp examinations were made on 
496 elementary school children be- 
tween the ages of eight and 11 years. 
Corneal vascularization, indicating 
riboflavin deficiency, was found in 4 
percent of the children, the proportion 
being significantly higher in the older 
ones, Concentration on changes in the 
epithelial layer of the conjunctiva was 
considered most important. The au- 
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thors disagree with the results found 
by Kruse and others in the subepi- 
thelial layers. 

The investigations suggest an ar- 
rangement of five groups of epithelial 
changes, with increasing severity, 
from a smooth transparent conjunc- 
tiva to wrinkling, and lastly formation 
of opacity. This has been considered 
due to vitamin-A deficiency. Younger 
children, those of wealthier families 
and males were less affected. The au- 
thors do not claim at this stage that 
the epithelial changes are due to vita- 
min-A deficiency. F. M. Crage. 


Miles, N. E. A previously unde- 
scribed allergic keratitis. Jour. Med. 
Assoc. of Alabama, 1942, v. 12, Dec., 
p. 176. 

A six-year-old boy suffered from 
keratitis in connection with an acute 
tonsillitis. Tonsillectomies were per- 
formed twice but the keratitis never got 
well. A year later the keratitis again 
became acute following a stomach pain 
and bowel upset. On admission to the 
hospital the cornea was surrounded by 
ciliary injection. A circumlimbal pan- 
nus with more or less deeply infiltrated 
areas extended toward the corneal cen- 
ter. Beside local therapy of five grains 
of sulfathiazole every four hours, treat- 
ment consisted of high doses of vita- 
mins A and B, and of riboflavin. The 
patient was further given a “build-up” 
diet containing neither sweets nor fruit 
juices. The pannus disappeared with- 
in a few days after admission to the 
hospital, and after ten days both eyes 
were white and quiet. No vessels were 
seen in the cornea. Ten days later the 
eyes became swollen again, but speedily 
recovered. This attack was caused by 
ingestion of an egg the previous day. 
The patient was instructed not to eat 
eggs in the future. The author is con- 
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vinced that this is a case of atypical jp. 
terstitial keratitis due to SENSitivity {) 
eggs. 

Another patient was seen with , 
similar eye condition. The tonsils were 
removed, but this failed to effect a Cure 
On a “build-up” diet the eye improved 
considerably. R. Grunfeld. 


O’Brien, C. S., and Allen, Ju 
Allergic keratoconjunctivitis, Archives 
of Ophth., 1943, v. 29, April, pp. 600- 
604; also Trans. Amer. Ophth, Soc, 
1942, v. 40, p. 170. (See Section 5 
Conjunctiva. ) 


Pullinger, B. D. A technique for the 
microscopic examination of the cornea, 
Jour. of Path. and Bact., 1943, y, 55 
Jan., p. 97. 

The author uses the method of 
formalin fixation. He cuts the cornea 
off at the limbus, impregnates it in 
Rio Horta’s silver-carbonate solution, 
and makes frozen sections cutting the 
cornea at a tangent to its surface. This 
displays the cells and fibrillar lamellae 
of the cornea at their widest measure: 
ments. Silver reveals the processes of 
the corneal corpuscles more clearly 
than any other dye. R. Grunfeld. 


Samuels, Bernard. Cataract compli- 
cating corneal scars after perforating 
ulcers. Arch. of Ophth., 1943, v. 2 
April, pp. 583-599; also Trans. Amer. 
Ophth. Soc., 1942, v. 40, p. 292. (See 
Section 9, Crystalline lens.) 


Schulz, Sigmund. Hereditary corned 
dystrophy. Arch. of Ophth., 1943, v. 
29, April, pp. 523-534. 

The history, classification, etiology, 
and pathogenesis are discussed. Bick 
lers’ classification of the disease into 
the crumb-like, the macular, and the 
lattice-like types is elaborated upon 
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The author reports in detail upon a 
family of Italian extraction that sharp- 
ly demonstrates the hereditary char- 
acter of corneal dystrophy. Fifteen 
adults and six children of the family 
were examined. At least 11 of the 
adults showed crumb-like corneal 
opacities. None of the children were 
affected. The author concludes from 
the cases studied that the condition is 
a hereditary disease showing Men- 
delian dominance. Consanguinity is not 
a factor. The opacities are bilateral, 
central, and more or less symmetrical 
in position. Males and females are af- 
fected equally. The corneal surface is 
smooth and there is no diminution in 
its sensibility. There is no irritation 
and no evidence of inflammation. Vis- 
ual acuity is unaffected in the younger 
members and only slightly decreased 
in the older ones. Reticular, nodular, 
and ring-shaped opacities may co-exist 
in members of the same family and 
even in the same individual. (5 figures, 
17 case reports, bibliography. ) 
John C. Long. 


Staton, D. E. Certain eye observa- 
tions. The Mississippi Doctor, 1943, v. 
20, Jan., p. 348. (See Section 16, In- 
juries. ) 


Wise, George. Ocular rosacea. Amer. 
Jour. Ophth., 1943, v. 26, June, pp. 591- 
609, (Bibliography.) 
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UVEAL TRACT, SYMPATHETIC 
DISEASE, AND AQUEOUS HUMOR 


Friedenwald, J. S., Buschke, W., and 
Michel, H. O. Role of ascorbic acid 
(vitamin C) in secretion of intraocular 
fluid. Arch. of Ophth., 1943, v. 29, 
April, pp. 535-574. 


This paper reports upon an elaborate 
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series of experiments carried out to 
identify and locate reducing substances 
in the ciliary body and to study the 
relationship of ascorbic acid to the se- 
cretion of intraocular fluid. It was 
shown that the interstitial tissues of 
the stroma of the ciliary processes con- 
tain a group of reducing substances, 
one component of which is ascorbic 
acid. These substances facilitate the 
oxidation-reduction interaction _ be- 
tween the stroma cells and the stroma- 
epithelium barrier. 

If guinea pigs are fed on an ascorbic- 
acid-free diet this substance disappears 
from the ocular tissues long before 
constitutional symptoms of scurvy de- 
velop. The loss of ascorbic acid results 
in a decrease in the rate of transfer of 
basic dyes from stroma to epithelium 
and a decrease in the rate of secretion 
of intraocular fluid. Ascorbic acid is 
stored in the ciliary stroma, where it 
is reversibly bound by an acidophilic 
component of this tissue. Oxidation of 
ascorbic acid by the ciliary epithelium 
is probably a necessary step in the 
intraocular secretion of this substance. 
The secretory mechanism in the cat 
follows the same pattern as in the rab- 
bit and guinea pig, but the redox po- 
tentials of both epithelium and stroma 
are more negative than the normal po- 
tentials of ascorbic acid. Consequently 
ascorbic acid does not act as a media- 
tor in the cat. (References.) 

John C. Long. 


8 
GLAUCOMA AND OCULAR TENSION 
Alvis, B. Y., and Toland, V. A. Ne- 
vus flammeus associated with glau- 


coma. Amer. Jour. Ophth., 1943, v. 26, 
July, pp. 720-724. (Fields, references. ) 


Butler, T. H. Glaucoma. Brit. Jour. 
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Ophth., 1943, v. 27, March, pp. 116-127. 


The author emphasizes the fact that 
there are only three important and 
characteristic signs of glaucoma: (1) 
changes in the optic disc, (2) altera- 
tions in the field of vision, and (3) in- 
crease in intraocular pressure. The last 
is least important as a diagnostic sign 
and may be absent. 

When it becomes obvious that in 
spite of treatment with miotics there 
is a definite deterioration of function, 
operation is indicated. The author pre- 
fers iridencleisis to trephining in 
chronic simple glaucoma. He is severe- 
ly critical of persistent reliance by 
some ophthalmologists on use of the 
fingers in estimating intraocular ten- 
Edna M. Reynolds. 


sion. 


Constans, G. M. Glaucoma and the 
general practitioner. The Jour. Lancet, 
1943, v. 63, Feb., p. 35. 

The author quotes statistics on the 
incidence of the disease and its rela- 
tionship to blindness. The various 
types are described and their etiology 
(where known), symptomatology, 
diagnosis, treatment, and sequelae are 
enumerated. Typical cases are re- 
ported, some briefly. 

Every case is considered a case of 
potential partial or complete blindness 
and the author stresses the point that 
the general practitioner, who usually 
sees the case first, should be able to 
recognize early glaucoma and get the 
patient under treatment. The great 
need for early recognition, proper care, 
and follow-up is urged. 

F. M. Crage. 


Fortin, Pablo. Existence of a true 
ocular organ of filtration: the pectinate 
filter. Ophth. Ibero Amer., 1942, v. 4, 
no. 3, pp. 251-255 (in English, p. 255). 
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The author suggests that the earlier 
anatomists committed a grave mistake 
in describing, between the cana] of 
Schlemm and the anterior chamber, 
ligament to which they gave the name 
of “pectinate ligament.” More recent 
writers have declared that the Structure 
in question was a fibrous reticulum, 
which was therefore not impermeable 
This reticulum may be completely or 
partly obstructed by accumulation of 
all sorts of residues arising from the 
pigmentary cells of the iris, from ex. 
foliation of the anterior capsule, o 
from blood cells. To glaucoma arising 
in this manner the author proposes to 
apply the name of “trabecular glau. 
coma.” We are reminded that years 
ago Fortin proposed to apply the 
name “pectineitis” to affections of this 
organ of filtration. He urges that stv- 
dies of the canal of Schlemm and pec- 
tinate filter ought to be made on hu- 
man eyes, recently enucleated from 
healthy young subjects (or exception- 
ally from monkeys), avoiding also cer- 
tain histologic techniques which may 
tend to change the tissues. (9 photo- 
micrographs.) W. H. Crisp. 


Ingram, H. C. Factors influencing 
the formation of blebs after corneo- 
scleral trephining. Jour. Florida Med. 
Assoc., 1943, v. 29, April, p. 420. 

Flat blebs give adequate drainage of 
the aqueous with perfect control of 
intraocular tension and maximum pro- 
tection against intraocular infection. 
If Tenon’s capsule is reflected with 
the flap and careful dissection is en- 
ployed at the corneoscleral margin, flat 
bleb-formation is obtained. 

Gertrude S. Hausmann. 


Sachs, E., and MacCraken, F. L. 
Principles of tonometer standardiza- 
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tion. Arch. of Ophth., 1943, v. 29, May, 
pp. 782-792. 

Errors in tonometry have three prin- 
cipal sources. The first is entirely with- 
in the instrument, which may furnish 
wrong data owing to poor construction. 
The second rests with the examiner 
who obtains inaccurate results from a 
good instrument because of faulty ap- 
plication or inaccurate reading. In the 
third, although the readings are accu- 
rate, their quantitative interpretation is 
wrong through misconceptions of the 
principles involved. The present paper 
is concerned only with the first source 
of tonometric errors. 

The accuracy demanded of any to- 
nometer depends upon two factors: the 
degree of accuracy of impressibility of 
the eye, and the relationship of the 
impressibility to the intraocular pres- 
sure. In calibrating an instrument two 
main methods have been used. (1) The 
quantitative properties of the unknown 
tonometer are checked as to weight, 
radius of curvature, surface area of foot 
plate and plunger, and so on, and are 
compared with those of the Schidtz 
standard. (2) The performance of the 
unknown tonometer on a cornea or 
cornea-like membrane is tested under 
standardized conditions and is com- 
pared with the performance of a stand- 
ard tonometer. If a tonometer is to be 
calibrated, either a standard eye or a 
standard tonometer is required. 

Excellent suggestions have been 
made, and splendid apparatus con- 
structed, for the purpose of calibration 
and standardization, and yet the situa- 
tion remains unsatisfactory. There is 
no standard natural eye, and as yet 
there is no standard artificial membrane 
with which to replace the cornea. The 
depth of indentation of any membrane 
covering a natural or artificial eye does 
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not depend exclusively on “intraocu- 
lar” pressure but also on elastic forces 
originating in the membrane itself and 
modified under the influence of the to- 
nometer. The indentation of the mem- 
brane depends on the relations of curva- 
tures, weights, and surfaces of the 
plunger and foot plate in contact with 
the membrane. The authors’ method 
of using a pig’s eye in calibrating an in- 
strument is described in detail. (10 ref- 
erences, 2 figures, and 2 tables.) 
Ralph W. Danielson. 


Schmid, A. E., and Saubermann, 
C. B. C. Effect of the permeability 
factor (factor P) on intraocular tension 
in normal and hydrophthalmic rabbits. 
Ophthalmologica, 1942, v. 104, Oct., p. 
201. 


Tonometric measurements of intra- 
ocular pressure were made on the eyes 
of a series of normal rabbits and also 
on rabbits with hydrophthalmic eyes 
(of which the authors’ laboratory pos- 
sesses a strain). Enrichment of the 
diet of these animals with a vitamin-C 
preparation had no influence on intra- 
ocular tension. The addition of the 
permeability factor (factor P) in the 
form of citrin reduced the tension in 
the hydrophthalmic eye but not in the 
normal. When a combination of vita- 
min C with factor P was fed to the 
animals the effect was the same as 
when factor P alone was added. These 
results lead to the conclusion that the 
permeability of hydrophthalmic eyes 
differs from that of normal eyes. 

F. Herbert Haessler. 


Uhler, E. M. The use of furmethide 
in comparison with other miotics for 
the treatment of glaucoma. Amer. Jour. 
Ophth., 1943, v. 26, July, pp. 710-714. 
(3 tables, reference.) 
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9 
CRYSTALLINE LENS 


Atkinson, W. S. A colored reflex 
from the anterior capsule of the lens 
which occurs in mercurialism. Amer. 
Jour. Ophth., 1943, v. 26, July, pp. 685- 
688. (4 illustrations, 2 in color, refer- 
ences. ) 


Gallo, L. A. Extraction of cataract by 
suction. Anales Argentinos de Oft., 
1942, v. 3, April-May-June, p. 59. 

Gallo performed 30 extractions of 
cataract with the suction apparatus, 
24 lenses being removed in toto. Vitre- 
ous was lost in two cases and retinal de- 
tachment occurred once. Complete iri- 
dectomy was done in 19 cases and pe- 
ripheral iridectomy in 11. The capsule 
ruptured three times and twice the iris 
was caught in the suction. A high per- 
centage of hyphemia was noted in 12 
out of the 30 cases. Detachment of the 
choroid was seen once, followed by 
glaucoma for which a cyclodialysis and 
later a trephining was done. Iridocy- 
clitis occurred once in the series. 


Eugene M. Blake. 


Jackson, A. E., and Howard, E. L. 
Cataract extraction by the Dimitry 
method. Texas State Jour. Med., 1943, 
v. 38, March, p. 661. 


The advantages of intracapsular ex- 
traction of the lens with the vacuum 
cup are discussed. The Dimitry suc- 
tion apparatus for intracapsular cata- 
ract-extraction is described. It consists 
of a 2 c.c. syringe, and a grasping cup 
which can easily be introduced into 
the anterior chamber. The instrument 
was found to be of definite value in 
breaking the zonule of the lens. Fewer 
broken capsules and certainly no more 
loss of viteous were had with its use. 
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The best manipulation of the instry. 
ment can be obtained by two Operators 
working together. 

Gertrude S. Hausmann. 


Rychener, R. O., and Ellett, E, ¢ 
Abscess of the crystalline lens. Amer 
Jour. Ophth., 1943, v. 26, July, pp. 715. 
720. (7 illustrations, references.) 


10 
RETINA AND VITREOUS 
Ballantyne, A. J. Recent work on 
vascular disease and its significance in 
medical ophthalmology. Glasgow Med, 
Jour., 1942, July, p. 1, and Aug.,, p. 52. 
The exhaustive 
résumé of the vascular changes seen 
with the ophthalmoscope. The prog- 
nostic and diagnostic significance of 


author gives an 


the various lesions and symptoms is 
discussed. In addition the author pre- 
sents the clinical histories of five pa- 
tients with various forms of hyperten- 
sion, and analyzes their general condi- 
tion and fundus pictures. 

R. Grunfeld. 


Guyton, J. S., and McGovern, F. H. 
Diathermy coagulation in the treatment 
of angiomatosis retinae and of juvenile 
Coats’s disease. Amer. Jour. Ophth, 
1943, v. 26, July, pp. 675-684. (15 illus- 
trations, references. ) 


Johnson, M. L. Degeneration and re- 
pair of the rat retina in avitaminosis A. 
Arch. of Ophth., 1943, v. 29, May, pp. 
793-810. 


Much research has shown the rela- 
tionship of night blindness to vitamin 
A deficiency. These firdings might be 
taken as an indication that night blind- 
ness is a purely functional disorder due 
to simple lack of a substance essential 
to the visual processes and which might 


be | 
amo 
ever 
hur 
anin 
not 
qua: 
to tl 
that 
of V 
tion 
R 
diff 
wid 
in tl 
rela 
larg 
foll 
rats 
acu 
strt 
ede 
ove 
mit 


gin 

in 
lay 
the 

= 
Toc 
des 
A- 
gre 

ho 

tic 

a 
Tat 
the 
ha 

of 
re} 

a 

th 

nz 
th 
af 

fr 


be cured by supplying, in adequate 
amounts, the missing vitamin A. How- 
ever, a further review of studies on 
human subjects and on experimental 
animals reveals that normal vision is 
not immediately restored when ade- 
quate amounts of vitamin A are added 
to the diet. These facts seem to indicate 
that something more than simple lack 
of vitamin A is involved in the produc- 
tion of dietary night blindness. 

Reports of previous experiments by 
different investigators have shown 
wide variation as to structural changes 
in the retina. The author decided to cor- 
relate the results by working on a 
large number of rats. He comes to the 
following conclusions: The retinas of 
rats suffering for a short time from 
acute, severe A-avitaminosis show no 
structural changes other than a general 
edema. The retinas of rats suffering 
over a long period from severe A-avita- 
minosis show a degeneration which be- 
gins in the visual cells and progresses, 
in order, through the outer nuclear 
layer, the pigmented epithelial layer, 
the outer molecular layer, and the in- 
ner nuclear layer. Outer segments of 
rods which have undergone only slight 
degenerative changes as a result of 
A-avitaminosis show a remarkable de- 
gree of repair after only twenty-four 
hours of vitamin-A therapy, and prac- 
tically complete return to normal after 
a convalescence of 21 to 28 days. In 
rats, the outer segments (and possibly 
the inner segments also) of rods which 
have completely degenerated as a result 
of vitamin-A deficiency are capable of 
regeneration after adequate feeding for 
a period of ten to 18 weeks following 
the deficiency. Lesions of the rat reti- 
na which involve the greater part of 
the outer nuclear layer are irreparable 
after ten to 18 weeks of convalescence 
from vitamin-A deficiency. 
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The author discusses the possible re- 
lationship between the observations 
here reported and those in cases of hu- 
man dietary night blindness. (12 photo- 
micrographs, bibliography.) 

Ralph W. Danielson. 


Knapp, A. A. Night blindness, im- 
provement with vitamin D; including 
the experimental production of retin- 
itis pigmentosa and its treatment in 
humans with vitamin D. United States 
Naval Med. Bull., 1943, v. 41, March, 
p. 373. 

The author refers to his experiment, 
made several years ago, when a series 
of animals were fed over a period of 
seven months with diets deficient in 
vitamin D and low in calcium. Among 
other manifestations, retinal changes 
were seen comparable to retinitis pig- 
mentosa in human beings. The changes 
noted were: several small, scattered 
areas of pigment over the inferior half 
of the fundus, pallor of the discs, and 
slight narrowing and increased light re- 
flex of the arterioles. Cataract devel- 
oped in every case. 

Nine patients with retinitis pig- 
mentosa received high doses of vios- 
terol and calcium-phosphate tablets. 
Definite subjective improvement was 
noted in all patients. In five patients ob- 
jective findings on the nerve heads con- 
firmed the improvement. The discs 
took on a pink color ‘and the caliber of 
the arterioles seemed to be widened. 

Since myopia is accompanied by 
nyctalopia, the same diet was given 
myopes. In 20 cases, or 31 percent, of 
a series an actual reduction of the my- 
opia was noted. Casts of the anterior 
segments of many eyes, and in one in- 
stance a fundus photograph taken be- 
fore and after treatment, proved be- 
yond doubt that the anterior and pos- 
terior segments of the eyeball may 
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shrink. Out of 64 patients, 48 noted that 
their vision at night improved besides 
the improvement in myopia. No toxic 
symptoms were noted. 


R. Grunfeld. 


Paula Santos, B. Persistent hyaloid 
vessel with circulating blood. Arquivos 
Brasileiros de Oft., 1943, v. 6, Feb., pp. 
18-22. 


The patient was a woman of 21 years, 
who came for prescription of glasses, 
on account of continuous headaches. 
The right eye had normal vision, the 
left eye 1/50, and the left eye had never 
possessed good visual acuity. Skiascopy 
was impossible in the left eye, and the 
vision of this eye could not be improved 
with lenses. The fundus of the right eye 
was entirely normal. The vitreous of 
the left eye contained dense floating 
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membranes, running from the Posterior 
surface of the lens to the optic disc. The 
disc, however, could only be made out 
in the lower half of its circumference 
Close study revealed an opaque white 
cord, which was inserted in the disc 
and passed forward, dividing into def. 
nite layers, to behind the lens. The pos- 
terior pole of the eye showed smal 
foci of old chorioretinitis, The periph. 
ery of the retina was visible here and 
there and appeared to be normal. The 
crystalline lens had a few very small 
opacities, which did not interfere with 
the view of the tissues further back. 
But there were whitish strands ad- 
herent to the posterior capsule, and 
the lower of these two strands was ac- 
companied by a vascular elevation, 
slightly tortuous, bright red in color, 
and evidently containing blood. 


W. H. Crisp, 
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PAN-AMERICAN NOTES 


Edited by Dr. M. Urtse Troncoso 
500 West End Avenue, New York 


Communications should reach the Editor by the twelfth of the month 


MISCELLANEOUS 


First centenary of the University of Chile. 
The University of Chile in Santiago, founded in 
1843, has just ended a century of service to the 
professions and arts in the country. Amongst 
other events, the occasion was celebrated by the 
meeting of the first Congress of Internal Medi- 
cine promoted by the Faculty of Sciences and 


Biology. 


Under the auspices of the Ophthalmological 
Clinic of the Sao Paulo School of Medicine in 
Brazil, a course on the theoretic and practical 
use of correcting lenses for ammetropic eyes 
was given to opticians and students wishing to 
learn the fundamental laws of optics. The 
course started in March, 1943, and lasted two 
months, 

SocIeETIES 


Mexican Society of Ophthalmology and Oto- 
laryngology. This Society celebrated its fiftieth 
year of continued existence with a special meet- 
ing. The guests of honor were Dr. Manuel Uribe 
Troncoso and Dr. Antonio Alonso, the only 
two surviving members among the earliest fel- 
lows of the Society. They received special 
diplomas. 

The meeting was called to order by the Min- 
ister of Public Welfare and Hospitals, Dr. G. 
Baz, who addressed the members, congratulat- 
ing them on the long life of the Society and the 
sustained effort made by it to advance ophthal- 
mology and otolaryngology during the half 
century of its continued work. 

Dr. Manuel Marquez spoke of the bonds 
between Spanish and Mexican ophthalmologists 
and paid tribute to the founders of the Society. 
He also mentioned the great contribution which 
the publication of the Anales de Oftalmologia 
has made to ophthalmology, by stimulating the 
publication of original ideas and the results of 
clinical experience. 

Dr. M. Uribe Troncoso expressed his grati- 
tude for the references to the founders of the 
Society and to himself. 


Argentina Society of Ophthalmology. At the 
monthly meeting of this Society in September, 
1942, the following papers were read and dis- 
cussed: Dr. Benito Just Tiscornia, “Report on 
the trip of the delegates of the Society to 
Asuncion, Paraguay”; Dr. Justo Lijo Pavia, 
“Detachment of the retina—Reapplication— 
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Multiple ruptures and cyst of the retina”; Drs. 
Carlos S. Damel and Alberto Garbarino, “Atypi- 
cal coloboma of the iris”; Drs. Jorge Malbran 
and Flaminio Vidal, “Course of the myelin fibers 
in the optical tract of the cat”; Drs. Esteban 
Adrogué and Benjamin Re, “A case of volun- 
tary nystagmus”; Dr. Pablo E. Fortin, “Ob- 
servations on glaucoma”; Dr. Francisco Paez 
Allende, “Congenital total aniridia” (presenta- 
tion of the patient). 


Sociedad Argentina de Oftalmologia. The 
new board of directors of this Society for the 
years 1943-44 consists of the following mem- 
bers: chairman, Prof. Jorge Malbran; vice- 
chairman, Dr. Juan Remonda; secretary, Dr. 
Benito Just Tiscornia; treasurer, Dr. Santiago 
Durando. 


Brazilian Society of Ophthalmology. At the 
November 20, 1942, meeting the following pa- 
pers were presented: Dr. N. de Farios, “Or- 
thoptic treatment of strabismus”; Dr. Abreu 
Fiallo, “A rare form of iris tumor.” Elected to 
the new board of directors for 1943 were the 
following members: Dr. Ruy Rolim, president ; 
Dr. P. Gonzales, Ist vice-president; Dr. Jonis 
de Arruda, 2d vice-president ; Dr. Lincoln Caire, 
secretary; and Dr. J. Alves Ferreiro, treasurer. 


Sao Paulo Ophthalmological Society (Bra- 
zil). At the October, 1942, meeting, Dr. Moacyr 
Alvaro read a paper on “War ophthalmology” ; 
Dr. Pereira Gomez gave a clinical report on 
“Piece of glass tolerated in the anterior chamber 
for seven years”; Dr. B. de Mattos, “War 
gases”; Dr. O. Lopes, “Prolapse of the eyeball” 
(two cases). 

At the November meeting, Dr. A. Gallo read 
a paper on “Glaucoma and changes in altitude 
and latitude.” He reported a case of glaucoma 
which had its onset on board an aeroplane, and 
advised that this means of transportation be 
forbidden to glaucomatous patients. 


JOURNALS 


Arquivos Braseleiros de Oftalmologia. The 
February, 1943, number of this journal con- 
tained the following articles: Dr. L. J. A di Dio, 
“Observations on the orbital tubercle of Whit- 
nall in the zygomatic bone of man”; Dr. G. 
Novah, “Contribution to the study of the anat- 
omy of the ciliary ganglion and its connections 
in man”; Dr. Moacyr Alvaro, “Apparatus to 
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measure the angle alpha in the clinic”; Dr. P. 
Santos, “Persistent hyaloid vessel with circu- 
lating blood.” 


PERSONALS 

Dr. A. Busacca, a distinguished ophthalmolo- 
gist of Sao Paulo, Brazil, was given, without 
his consent, an unlimited leave of absence from 
the Sao Paulo Ophthalmological Society. The 
president, Dr. W. Belfort Mattos, explained 
that this was no reflection on the high qualifi- 
cations of Dr. Busacca, but a step to avoid 
possible incidents of a political nature on ac- 
count of the World War, since Dr. Busacca is 
an Italian by birth. As the Society did not ap- 
prove of this proposal by unanimous vote, the 
board of officers resigned as a body. Later the 
board was asked to reconsider its resignation 
and was reinstated in office. 


PAN-AMERICAN NOTES 


During his stay in Mexico City in June 1943 
Dr. M. Uribe Troncoso gave a course of teve, 
lectures on “Glaucoma,” under the auspices ir 
Colegio Nacional, a new institution which om. 
ports to unite the more prominent and SUCCEss- 
fuil workers in all branches of human endeavor 
in Mexico. The lectures dealt with the physiol. 
ogy of the circulation of the intraocular fluids 
with primary glaucoma both congestive and 
noncongestive, the development of the disease 
symptoms, pathology, diagnosis, and treatment 
Secondary, glaucomas were discussed, and one 
lecture was devoted to experimental glaucoma 
and the development of anterior peripheral 
synechia. A special form of synechia in animals 
was described, “sinus synechia,” which corre- 
sponds to the anterior peripheral synechia in 
primates. 
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NEWS ITEMS 


Edited by Dr. Donatp J. Lyte 
904 Carew Tower, Cincinnati 


News items should reach the Editor by the twelfth of the month 


DEATHS 


Dr. John Milton Griscom, Moorestown, New 
Jersey, died June 5, 1943, aged 62 years. 
‘ Dr. James B. Amberson, Waynesboro, Penn- 
sylvania, died June 14, 1943, aged 68 years. 
“Dr. Watson E. Campbell, Sharon, Pennsyl- 
vania, died June 5, 1943, aged 61 years. 

Dr. Kirby K. Bryant, Charleston, South Car- 
olina, died April 15, 1943, aged 48 years. 

Dr. Daniel A. Metzgar, Braddock, Pennsy]l- 
vania, died April 17, 1943, aged 71 years. 

Dr. William S. Newell, Washington, D.C., 
died June 22, 1943, aged 69 years. 


SOcIETIES 


Further news of the Etousa Society of Oph- 
thalmology has reached us from London. 

“The Etousa Society of Ophthalmology was 
conceived and planned by United States Army 
ophthalmologists on the occasion of the British 
Congress of Ophthalmology. Under the helpful 
direction of Lt. Col. Derrick T. Vail, a pre- 
liminary social meeting was held in the London 
Senior Officer’s Mess on the evening of May Ist. 
This was attended by about 14 of our men, and 
Brigadier Sir Stewart Duke-Elder was the 
guest of honor. Plans were made for bimonthly 
meetings, each to be held at a different general 
hospital, and it was also decided to publish a 
bimonthly journal. 

“The first scientific meeting of the Society 
was held at the 2d General Hospital near Ox- 
ford, England, on July 10, 1943. It was attended 
by about 30 American and 2 Canadian army 
officers, Lt. Comdr. Edwin Dunphy of the Navy, 
and one civilian, all ophthalmologists. The pro- 
gram arranged by Capt. F. P. Calhoun in- 
cluded five interesting papers in the morning, 
the climax of which was “War-gas injuries of 
the eyes” by Lt. Comdr. Dunphy. In the after- 
noon there were exhibits of photographs, draw- 
ings, and movies, with the presentation of eight 
interesting cases. The gathering ended with a 
dinner and a dance given by the nurses. The 
next meeting is to be held at the 5th General 
Hospital in September.” 


At the annual business meeting of the Medi- 
cal Society of the District of Columbia on May 
oth, Dr. James N. Greear, Jr., was chosen 
president-elect. The annual scientific assembly 


will be held at the Mayflower Hotel, September 
30 to October 2, 1943. 


The next meeting of the Pan-American Con- 
gress of Ophthalmology, scheduled for Novem- 
ber 4-9, 1943, in Montevideo, Uruguay, has been 
postponed for one year. This has been necessary 
because of the difficulty of travelling, due to 
war conditions. 


The following list comprises the newly elected 
officers of the New York Society for Clinical 
Ophthalmology for 1943-1944: Sigmund Agats- 
ton, president; Milton Berliner, vice-president ; 
Leon Ehrlich, recording secretary; Benjamin 
Esterman (983 Park Avenue, New York City), 
corresponding secretary; Daniel Kravitz, treas- 
urer, 


PERSONALS 


According to a recent announcement Dr. 
Charles E. Connor has been promoted to clinical 
associate professor of ophthalmology and oto- 
laryngology at the University of Minnesota. 


The Leslie Dana Gold Medal, awarded an- 
nually for outstanding achievements in the pre- 
vention of blindness and conservation of vision, 
will be presented to Dr. Walter B. Lancaster of 
Boston, it is announced by the National Society 
for the Prevention of Blindness. Dr. Lancaster 
was selected for this honor by the Saint Louis 
Society for the Blind, through which the medal 
is offered by Mr. Leslie Dana of Saint Louis. 
This highly prized token of recognition in the 
field of public health is given upon the recom- 
mendation of the Association for Research in 
Ophthalmology. The conditions of the Leslie 
Dana Medal award set forth that it is to be 
made for “long meritorious service in the con- 
servation of vision in the prevention and cure 
of diseases dangerous to eyesight; research and 
instruction in ophthalmology and allied subjects ; 
social service for the control of eye diseases; 
and special discoveries in the domain of general 
science or medicine of exceptional importance 
in conservation of vision.” 


Dr. Edward C. Ellett was guest of honor at 
a dinner recently, given by the Memphis and 
Shelby County Medical Society in honor of his 
completion of 50 years’ active practice in Mem- 
phis. 
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PRESCRIPTION OPTICIANS 


BOSTON, MASS. 
Bartlett & Son Company 


346 Boylston Street 
Specialists in the making of Eyeglasses 


and Spectacles from Oculists’ prescriptions. 


PASADENA, CALIF. 
Arthur Heimann 


Guild Optician 
36 N. Madison Ave. 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 
610 Olive Street 


518 N. Grand Boulevard 
Established 1879 


Member Guild of Prescription Opticians of 


America 


CHICAGO, ILL. 
Almer Coe &Company 


Optical & Meteorological Instruments 
PRESCRIPTION OPTICIANS 
Established 1886 
Fine Spectacles to Prescription 
Member-Guild of Prescription Opticians of America 
105 N. Wabash Ave., and Evanston, Ill. 


DENVER, COLO. 
Paul Weiss, 1620 Araphoe Street 
Prescription Optician 


Established in 1894 
Optical Specialties made to order. 


CINCINNATI, OHIO 


L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Solemakers of Coflexic 
Corrected Curve Lenses 


CINCINNATI, OHIO 


Ned Wenstrup 


Tower Optical Co. 
1101 Carew Tower 


PORTLAND, ORE. 
Hal H. Moor, 315 Mayer Bldg. 


Dispensing Optician 
Oculists’ prescriptions exclusively 


NEWARK, N.J. 

J. C. Reiss, Optician 

Dispensing Exclusively 

10 HILL STREET 

Oldest Optical House in New Jersey 

Established 1892 

Member Guild of Prescription Opticians oj 
America 


NEW YORK CITY 


Optician Established 1875 

520 Fifth Ave., New York 

255 Livingston St., Brooklyn 

Member Guild of Prescription Opticians of 
America 


PHILADELPHIA, 


PA. 
9 
CHES eb 


TNUT ST. PHILS 


Prescription Opticians—since 1890 


CINCINNATI, OHIO 
ETTER BROTHERS 
21 West Seventh St. 


KOHLER & CO. 
505 Walnut St. 
SOUTHERN OPTICAL CO. 
A. H. Wiseman, 8 West Seventh St. 
Members Guild of Prescription Opticians of 
America 
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